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NOTES AND COMMENTS. 


RESEARCH DEGREES AT OXFORD. 


N November 27, in a congregation of the University of Oxford, 
the first stage of a new statute respecting the conferring of 
degrees on persons who have gone through a ‘course of special 
study or research,” was passed by a large majority. The subse- 
quent moulding of the statute possibly may make this new provision 
less practicable and less useful than its friends desire ; for there seems 
to be a lamentable absence of definiteness in the proposals and a 
lamentable presence of conflicting interests among the supporters of 
the change. Still it would be difficult to overestimate the possible 
importance of this new movement in the old University. It opens 
the door to the conferment of the distinction of a degree upon 
students who are not merely receiving instruction of the same order 
and imparted by the same methods as are customary in the higher 
forms of public schools. It affords the University the opportunity of 
being something more than a continuation school. 

Of the dangers that seem to hang round the new statute we may 
point out two or three. The first is connected with the management 
of the new arrangements. It is proposed that a new delegacy 
be appointed. This is the merest fatuity; there already exists in 
the University the proper authority. The Boards of Faculties, as 
constituted by the University Commission, are not only the legal 
bodies, but by their composition contain exactly those people best 
qualified to judge of the fitness of individuals to pursue research and 
of the quality of the research carried out. The Boards of Faculties 
represent the interests of studies. Delegacies invariably contain 
persons who see in their duty to the University the mere safeguarding 
of the vested interests of colleges. All who know Oxford know that 
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the vested interests of colleges are connected, not with education, but 
with education as known in the boarding-house trade. Moreover, the 
most important duty of the delegacy will be the selection of the 
persons who are to work for the new degree. That can be done 
satisfactorily only by the representatives of the different departments 
of study—in fact, by the Boards of Faculties. 

Next we think that it is a great blunder to include under the 
new provisions ‘‘ courses of special study.” This is merely to open 
wide the avenues to an ordinary degree. If a man is competent 
to earn the distinction of a degree by a special course of study, 
he is competent to attain the degree in the ordinary way by 
reading for honours in one of the final schools. If the statute is 
intended simply to make it possible for men to obtain an equivalent 
of the degree in honours without going through an undergraduate 
career in the ordinary fashion, the idea of research should not 
have been connected with it at all. What the University should 
have done is sufficiently plain. There is a certain learned pursuit 
known as research, and most familiar in the natural sciences, 
but equally possible in any subject. It demands special aptitude, 
the guidance of those who are themselves investigators in its initial 
stages, at least, and it results in definite additions to our knowledge. If 
these additions, the results of research, are really additions to knowledge, 
they should be published. What is wanted is that men who have 
been taught at Oxford, at any university, or in any shape or form 
whatever, should be able to come to Oxford and to say: “ We desire, 
and think we have the capacity, to pursue original investigation in 
such and such a subject.” It is then for the accredited representatives 
of the subject in question to decide whether or no the offer be plausible. 
If the candidates are accepted, it is for the University to give them 
their opportunity. Next for the Boards of Faculties to decide after a 
year, or what time they may deem necessary, whether or no it be worth 
the candidate’s while to pursue his work.. Finally, when the student 
has finished his piece of work and prepared it for publication, it is 
again for the Boards to decide, with the aid of a specialist where 
necessary, whether or no the definite addition to knowledge made by 
the candidate be of an order entitling him to be distinguished by a 
degree. 

And this leads to our last point. Such a degree would be a dis- 
tinction different in kind from B.A. or M.A., and it should be a 
different degree. We think, ourselves, that it should be B.Sc., and 
that if a bachelor of science continues to make additions to knowledge 
at Oxford or elsewhere it should be within the power of the Boards of 
Faculties, upon their own initiation or after his application, to 
recommend the university to make him a doctor of science. And 
the degree of Doctor of Science of the University of Oxford should be 
a sign to all the world of high capacity for research and of very con- 
siderable achievement in research. 
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RESEARCH DEGREES AT CAMBRIDGE. 


Tue Cambridge movement for the establishment of Research 
Degrees is running a course parallel with the movement at Oxford. 
As at Oxford, a large body of graduates approve in a vague way of a 
proposal that the University should take cognisance of and afford 
opportunities to a new class of students; but there is the same con- 
fusion of aim, and resulting confusion of suggestions. It is worth 
repeating in other words part of what we said in the preceding 
paragraph. There are many men, trained for the most part at provin- 
cial or colonial universities, who have the desire and, some of them, 
the capacity to undertake research work. At present, many of them 
go to Germany, many of them, from lack of opportunity, abandon 
their hopes of advancing knowledge. It is desirable and urgent that 
the two great English Universities should open their doors to such men 
without making them, as at present, begin from the beginning, and 
labour through a second undergraduate career. The Universities 
should select these men, prove their capacity for research, and, after 
they have accomplished certain definite pieces of work, sit in judg- 
ment on the quality of their additions to knowledge, and in satisfac- 
tory cases give them a degree which should be a stamp of their special 
abilities and achievements. It may be a matter of opinion whether 
or no only graduates of Oxford and of Cambridge, or of other uni- 
versities, should be accepted as research students ; our own opinion 
is that, if the new degree be confined strictly to those who have 
shown this special capacity, their previous career is a matter of no 
moment. Keep up the standard of the special degree: let it be 
clearly understood that it is to be a definite sign of special qualities, 
and not of mere attainments, and then let all the world come and try. 
After a very short time of trial, a competent board will be able to 
weed out the greater number of those who have deceived themselves 
as to their abilities in this direction ; but even those who have escaped 
this weeding after a short trial must be given to understand that 
a high measure of success is necessary. 

Unfortunately, at Cambridge, as at Oxford, there are signs that a 
definite and intelligible course like this may not be adopted, but that 
by slumping “ special courses of study” and so forth with research, the 
new degree will be available for persons whose only difference from the 
ordinary undergraduate will be, possibly, a greater age, but certainly 
an absence of the ordinary university training. To do this is merely 
to overthrow the university system, in response to the clamours of 
University Extension students and their like. That may or may not 
be an excellent purpose, but it has nothing to do with research. 


A CENTRAL ZooLoGicaL BuREAU. 
In our last number we gave details concerning a new Zoological 
Record, in the form of an Author-index on separately printed cards, 
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which has been started by the University of Minnesota. We pointed 
out the great value of such a work, but at the same time could not 
help regretting that the undertaking seemed likely to suffer from 
having its headquarters at so remote a city as Minneapolis, where so 
very few of the almost innumerable zoological publications are to be 
found. From this and from other points of view, it would be perfectly 
legitimate to criticise the scheme more severely than we cared to do; 
the one thing on which we laid stress was that a beginning had at last 
actually been made, and in this as in other matters, ‘* Once begun is 
half done.” , 

It seems, however, to judge from the letters which our advocacy 
of the scheme has brought us, that we were unintentionally and most 
excusably unjust to a very perfectly conceived plan that has been 
incubated in certain quarters for some time, and that will, it is 
expected, very soon be hatched in a full-fledged state. The plan 
concerns a central zoological bureau, and with it the name of Dr. 
H. H. Field is intimately connected. Had we been aware, as we 
now are, that this plan was something more than a castle in the 
air, we should certainly have recommended our readers to await 
its completion before sending their dollars to Mr. Clarke Barrows. 
Knowing, however, the extreme apathy of the public in matters that 
are everybody's business, we do not suppose that a single dollar has 


yet crossed the Atlantic on this errand, so that no great harm will 
have been done. 


We are now able authoritatively to inform our readers that those 
associated with Dr. Field have been laying their foundations broad 
and deep, and that it is this alone which has prevented them from 
premature self-advertisement. Among other preparations that have 
been made are the following. All the journals for the last ten years 
have been gone through, with the view of finding out exactly what is 
needed; thus details have been ascertained with regard to 160 
German periodicals, 150 French, too English, 44 Italian, and so on, 
in somewhat striking contrast to the list of 42 submitted by Mr. 
Clarke Barrows. Correspondents have already been secured in 
nearly all the countries of the civilised world, in which we are glad 
to see Japan included. On the Russian portion of the bureau especial 
stress should be laid, as it promises to supply the entire national 
literature free of expense. Similar coéperation is hoped for from the 
equally difficult countries, Poland, Hungary, and Bohemia. In 
France, a national committee binds itself to provide either all the 
French journals, or at least titles and abstracts of all papers. A like 
help is expected from Italy and Germany. Many other arrangements 
that are approaching completion need not be referred to. Enough to 
say that no pains are being spared to find out the precise needs of 
zoologists, which term naturally is assumed to include palzontologists, 
and to meet those needs with all possible completeness. 

Now in this gigantic and increasingly important matter of 
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scientific bibliography there is only one course open to any self- 
respecting journal or to any responsible scientific body, and that is 
absolutely to lay aside all personal feeling, whether of the individual, 
or of the society, or of the nation. The work is one for the whole 
world ; it is onein which every nation that calls itself civilised should 
share. One thing is. perfectly certain, as proved by many sad 
experiences, namely, that there is no money in this business: all the 
account will be on the side of expenditure. Consequently the question 
of any pecuniary vested interest is not one that ought to be raised. 
Those, therefore, who, because they have themselves embarked on 
some bibliographic plan of their own, refuse to cast their fortunes in 
with a truly international undertaking, will be acting only in the 
despicable spirit of the dog in the manger. We do not know that 
there are any such; we trust not. It is certainly not to be feared 
that those who have so honourably borne the burden and heat of the 
day—those, for instance, who have carried on the Zoologischer Fahres- 
bericht and the Zoological Record—will be prevented by any petty 
jealousy from joining their forces to those of the central zoological 
bureau. Their alliance may be taken for granted; what must be 
urged is that the smaller local organisations should also help in the 
one great work, neither giving up nor continuing in semi-opposition. 
Work and place will, without doubt, be found for all. 

Here, then, is an opportunity for the University of Minnesota. 
Let it confine itself to the publications of North America, or even to 
those of the United States; but let its list of those be complete. It 
would not be difficult to enumerate at least seventy serial publica- 
tions, appearing in the United States and even in Minnesota, but not 
in the list of Mr. Clarke Barrows. Let all these be obtained and 
indexed, and let the slips and abstracts of the contained papers be 
sent in to the central bureau, and then a really worthy contribution 
will have been made to the work of the world of far more value than 
Mr. Barrows, or even the University of Minnesota, can hope to 
accomplish by their unaided efforts. For American Botany such 
a work has just been started. A bibliography is published in the 
Bulletin of the Torrey Botanical Club, under the direction of the Biblio- 
graphy Committee of the Madison Botanical Congress; then slips, 
similar to those suggested by Mr. Barrows, though not quite so clear, 
are printed and supplied by the Botanical Supply Co., of 418a, 
Harvard Street, Cambridge, Mass. Why should not American 
Zoologists imitate this plan? For many years Mr. J. S. Kingsley 
has published in the American Naturalist what purports to be a com- 
plete list of papers on recent zoology published in America. If 
Mr. Kingsley will continue his good work, only making it really 
complete by the addition of paleontology, and if the University of 
Minnesota will print catalogue slips and furnish abstracts, or collect 
the papers for the central zoological bureau to distribute them to 
specialists for indexing—then no labour would be wasted and all 
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parties ought to prove happy in the consciousness that they are 
helping the zoologists of the world. 


THe NOMENCLATURE OF SPECIES. 


NaTuRALLy the recording of species is closely associated with 
their nomenclature. M. Gustave F. Dollfus has some ‘‘ Observations 
a la note de M. Jousseaume sur les fossiles de Corinthe” in the 
thirteenth volume of the Bulletin de la Société géologique de France 
(1894, pp. 286-294). In his paper he makes the following remarks on 
the nomenclature of species :— 

‘“‘ It is certain that instances of binomial nomenclature are found 
in many authors before Linné, but more often animals were designated 
by a Latin phrase, a kind of diagnosis of which the terms were more 
or less modified, transposed, and rearranged by authors. It is certain 
that the philosophical idea of a binomial nomenclature formed of two 
constant terms belongs truly to Linné, and came even to him only 
after some time. In the tenth edition of the ‘Systema Nature’... 
the new nomenclature does not appear; it only exists in the twelfth 
edition, of 1766, and it was with a thorough knowledge of the matter 
that the British Association, when it established the ‘ Rules of Nomen- 
clature,’ decided not to make them apply before Linné, recognising the 
futility of a search before that date, and considering as fortuitous 
the instances that could be quoted from earlier authors.” 


This is very admirable so far as the fixation of Linnzus is con- 
cerned, but we should like M. Dollfus to point out to us what Latin 
phrases in the place of names are to be found in the tenth edition of 
the ‘‘ Systema,” and also how the binomial system is better established 
or better carried out in the twelfth edition than in the tenth. 


TRINOMIAL NOMENCLATURE OF PLANTS. 


WHEN international codperation has secured a proper recording 
of animals and plants, many current abuses and difficulties will 
disappear. In the Pudiletin of the Torrey Botanical Club for October, 
1894, two systematic papers, one on the Smilacee of North and 
Central America, by T. Morong, the other a Revision of the genus 
Lathyrus in the same countries, recall some remarks on nomenclature 
to which, not long since, we gave utterance. We mean the use ofa 
trinomial designation for a plant. Whatever may be the relation 
between a ‘“‘ variety” and a true “ species,” that relation is certainly 
made no clearer by tacking the varietal on to the specific name 
without a break. Moreover, when we come to run down Mr. Morong’s 
citations of Smilax, for instance, we find that the meaning of the 
trinomial is by no means constant. Thus Smilax invenusta armata, 
A. DC., implies, or should imply, S. invenusta, Kunth, var. armata, 
A.DC.; but Smilax Bona-nox Wrightit, A. DC., cited correctly, is S. 
Bona-nox, L. Subspec., Wrightii, A.DC.; while S. Bona-nox senticosa, 
A.DC., turns out to be S. Bona-nox, L., Subsp. polyodonta, var. 
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senticosa, A. DC. Without expressing any sympathy with the practice 
of splitting a species into subspecies and then piling up an intolerable 
number of varieties, we cannot but condemn the shortened method of 


citation employed in the present instance, which is meaningless, as 
well as incorrect. 


Tue DisperRsAL OF Type-SPECIMENS. 


TuHoseE zoologists and botanists who occupy themselves with the 
determination of species must often waste wicked words on the 
arrangement that permits the type or first described specimens of a 
species to be far removed from the land of its origin. Thus the 
ornithologists of Australia must voyage to Philadelphia to study the 
birds of the famous Gould collection ; and the systematic botanists 
of North America, when working on the flora of their own country, 
are continually at a loss for the means of correlating the specimens 
in its various herbaria with the descriptions of the plants sent or 
brought to Europe by early explorers. The September number of 
the Californian journal Evythea, in an article entitled ‘ Professor 
Greene’s Mission in Europe,” supplies a case in point. Professor 
Greene has devoted a considerable portion of the last twenty years to 
the elucidation of the flora of the Pacific Coast. Nuttall was 
collecting there nearly sixty years ago, but as his descriptions 
—like most of those published in the earlier days of systematic 
botany—are extremely meagre, it becomes necessary to refer to 
his types, the original set of which is at the British Museum. 
Professor Greene is now in London busily examining these and other 
types at the two national herbaria before proceeding to examine the— 
at any rate, from his point of view—less important continental 
collections. In this case, then, the chief advantage of the dispersal 
of type-specimens is that English botanists make the acquaintance of 
Mr. Greene. 


Tue Puiant-Types or LINN#&UsS. 


To the Journal of Botany for November, Mr. C. B. Clarke 
communicates a valuable account of the Cyperacee contained 
in Linneus’ Herbarium, now the property of the Linnean Society. 
It is often necessary to know exactly what is to be under- 
stood by a certain Linnzan name, and to this end the plant- 
sheets written up by Linnzus himself are of very great service. 
As Mr. Clarke points out, they are not, however, “types” in 
the sense understood by most modern botanists—that is to 
say, they are not necessarily the plants from which the description 
was wholly prepared. The “ species” of the “Species Plantarum ” 
is made up of several parts, namely (1) the citations of predecessors, 
(2) the citations of pictures, (3) Linnzus’ own diagnosis, (4) the 
authentic examples in his own herbarium. Of these, Mr. Clarke 
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regards the first as the most important, since Linnzus, meaning that 
his species should be the one generally accepted, drew up his 
diagnosis by directly copying from his predecessors, altering it just so 
far as to make it include his authentic specimens. Where, as some- 
times happened, the latter were wrong, these alterations introduced 
difficulties which can only be dealt with in each individual case. 
As regarded the pictures cited, the writer finds them to be of small 
value, since in the first place the pictures of the time were poor and 
it is frequently hard to decide which of half a dozen or more allied 
species is represented, and secondly, ‘‘even when the figures were 
good, Linnzus seems to have allowed for a good deal of variability in 
the plant and imagination in the artist.” 

From the above data we have to decide in each case to what 
plant we will apply each Linnzan specific name, and how the name 
is to be quoted. For instance, by Cyperus Haspan Linnaeus meant the 
plant now generally known under that name, including, however, several 
which are now regarded as distinct species, but the sheet marked haspan 
in Linnezus’ hand is C. Ina. Again, Scirpus supinus, Linn., is a wide- 
spread species, the naming of which has never been questioned, but 
the plant in the herbarium so named has nothing whatever to denote 
it, belonging, in fact, to a different family. As, however, from the 
citations of his predecessors and his diagnosis, it is clear that 
Linnzus meant our S. supinus, the name must be retained for the 
plant to which it has always been applied. In spite of all these 
difficulties, Mr. Clarke is still able to mark a large majority of the 
species as good. 


CASUARINA. 


ANATOMICAL characters would not seem to furnish a very sure guide 
to the systematic affinity of a plant, unless notions of systematic 
botany are first to be completely revolutionised. It will be 
remembered that Treub, after working at the mode of pollination and 
embryology of that strange-looking Australian plant genus Casuarina, 
decided that it must have a subdivision all to itself, which he styled 
Chalazogams, comparable with one to be known as Porogams, in 
which the rest of the Angiosperms were contained. The point of 
distinction, among others noted, on which the name Chalazogams 
was based was the path taken by the pollen tube along the 
chalaza and up through the base of the embryo-sac, and not as in the 
Porogams a direct one through the micropyle. Some recent investi- 
gations into the anatomy of Casuarina, carried out by Messrs. Boodle 
and Worsdell, and published in the “Annals of Botany” (viii., 
pp. 231-264), do not afford much matter for argument either for or 
against the position assigned to the plant by Treub. In the structure 
of the bast or phloém, “it shows no important departure from the 
dicotyledonous type,” while in the wood portion of the vascular tissue 
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“it agrees pretty well with the Cupulifere and other dicotyledons.” 
This latter resemblance is of some importance in the light of recent 
work (to which allusion was made in Naturat SciENcE, vol. iv., p. 333) 
by Miss Benson onthe reproduction of the Amentifere ; an importance, 
however, which is diminished by the occurrence of points of agree- 
ment in the wood of Rosacez, Saxifragacezx, and others. 


GEOTROPISM IN PLANTS. 

In the same number Dr. Pfeffer describes an ingenious means by 
which certain proof is obtained of Darwin's assumption that only the 
tip of a growing root is sensitive to the stimulus of gravity. Darwin's 
assumption was correct, but his investigations, like those of subse- 
quent workers, were inconclusive, since they involved cutting off the tip 
of the root, and the results were in a sense pathological. In Pfeffer’s 
experiments, the roots of a bean or lupin are allowed to grow into 
short tubes of thin glass, bent at a right angle. The growing root 
follows the bend, and pushes on tothe closed end of the tube. The 
terminal portion of the root, from one to five mm. long, thus becomes 
bent at right angles to the remainder. Experimenting with roots 
thus prepared, Pfeffer finds that, so long as the tip remains vertical, 
no geotropic curvature takes place in the rest of the organ; but 


when the tip is directed horizontally or at an acute angle with 
the normal vertical position, the rest of the root endeavours by a 
curvature to re-establish the normal relation to the force of gravity. 


RoorLets Penetratinc Livinc Tissues. 

Mr. G. J. Peirce, who has previously studied the penetration of 
living tissues by the modified roots or haustoria of the Dodder, has 
also shown (see Botanische Zeitung, lii., part i., p. 169) that this power 
of making a way through plant-tissue is also present in the roots of the 
pea, bean, turnip and white mustard. Seeds of the two latter enclosed 
between halved potato tubers forced their roots in twelve days through 
the substance of the potato, and even pierced the external cork layer. 
No root-hairs were developed, and the passage made by the root was 
surrounded by torn, dead, brown-walled cells. As no corroded starch 
grains were found, the author concludes that the penetration is due to 
mechanical pressure and not to the action of a diastatic ferment. 
These experiments recall an account of the production of internal 
tubers in a potato (Rendle in Journ. Bot., 1893, p. 193, t. 336). In 
the case described, shoots had grown inwards from the base of the 
eyes or buds, pushing their way through the substance and giving rise 
to a number of thread-like roots as well as to small tubers. The latter, 
by their growth, eventually burst the skin of the mother-tuber, which 
was thus seen to be actually bringing forth young from its interior. 
It was also pointed out that the layer of cells lining the channels and 
cavities in the old potato were losing their contents, and their walls 
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had become corky, while on the surface of the young shoots and tubers 
layers of cork cells were being formed. Mr. Peirce also found that 
the roots of seedling peas would penetrate the external tissues of 
branches of an Impatiens, a leaf of Echeveria, a leaf-stalk of rhubarb, 
a leaf of an aloe, and a stem of a Euphorbia. 


APposPpory IN THE Hart’s TonGueE. 


As our readers are aware, one of the most interesting phenomena 
of plants is the occurrence of an alternation of generations. In higher 
plants, such as the flowering plants, this alternation is so far reduced 
that the intermediate generation is a mere rudiment; but in many 
lower plants, such as the Ferns, the alternation is complete. Ina 
typical fern, the conspicuous plant as we know it is the asexual or 
vegetative generation. It produces in due course a number of spores, 
the organs in which these are formed being the brown spots on the 
under surface of the fronds. Each spore when ripe is discharged 
from the fern and, if it falls on suitable soil, produces the inconspicuous. 
prothallus, or sexual generation. On the prothallus, male and female 
cells are produced in definite organs, and from the union of such 
male and female cells arises again the conspicuous sexless generation. 

But in some cases the phenomenon known as Apospory occurs. 
In such, the sexual generation is produced directly from the tissues 
of the asexual generation without the intervention of a spore. In the 
last issue of the Linnean Society's Journal (vol. xxx., no. 209), Mr. 
C. T. Druery describes the phenomenon of Apospory in a variety of 
the hart’s tongue (Scolopendrium vulgare), a species in which it has not 
hitherto been noticed. The variety (var. crispum Drummonde) has very 
long, narrow fronds which are, moreover, finely frilled. In the plant 
in question the tips of the fimbriate projections presented in many 
cases certain features characteristic of the vegetative production of 
a prothallus, and when cut off with a portion of the fronds and 
cultivated, distinct prothalli were produced bearing sexual organs. 
This constitutes the fourth British species in which apospory has. 
been observed. 


Tue Histo.tocy or Fossit PLants. 


In a recent communication to the Royal Society by Williamson 
and Scott, an abstract of which has been sent us, we have an 
interesting example of the steady progress of palzobotanicah 
histology. 

A few years ago the “true fructification” of the well-known 
Carboniferous Calamites was fully described by Williamson, and, in 
1885, Renault expressed the opinion that the root of this genus was 
to be found in Astrvomyelus. Renault's opinion has now been verified 
in the case of English specimens of A stromyelus, and thusanother step is 
made towards a thorough knowledge of the morphology of Calamites. 
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The name Astromyelus was instituted by Williamson in 1885 for 
certain plant fragments which in some respects resembled Calamites, 
but at the same time showed special characteristics which justified 
another generic title. A detailed examination of French and English 
specimens has conclusively proved the organic connection between 
Calamites and Astromyelus, and the anatomical characters of the latter 
appear to be in all respects typical of root structures. In younger 
examples of the Calamitean roots, alternate strands and primary 
xylem and phloém have been recognised, and those of the former show 
the characteristic centripetal development. The secondary wood 
agrees in structure with that of the stem, and in some cases Cambrian 
and secondary phloém have been detected. There seems to be some 
evidence that these adventitious roots of Calamites possessed a double 
endodermis, such as characterises the roots of Equisetum. A constant 
feature of the cortex is its lacunar zone, and immediately internal to 
the epidermis a protective epidermoidal layer has been made out, thus 
recalling another feature characteristic of recent roots. 


Fossit Liverworts. 


Fossit remains of cellular plants are rarely discovered, and their 
reported discovery is generally looked upon with suspicion. This is 
not surprising, as their soft delicate body, lacking always the core or 
skeleton of fibrovascular tissue which gives rigidity to the higher plants, 
and often without even a tough external membrane, is not adapted for 
preservation. Mr. F. H. Knowlton seems, however, to have got hold 
of an undoubted Liverwort from the Lower Yellowstone of Montana, 
which he describes in a recent issue (October, 1894) of the Bulletin 
of the Torvey Botanical Club. The species, which represents the only 
extinct form known from North America, is allied to the genus 
Preissia, and a new genus, Preissites, has been made for its reception. 
In Europe, if we except some more or less doubtful species of Junger- 
manniacez preserved in the Baltic amber, only six fossil species have 
hitherto been discovered, all of which are closely allied to the recent 
genus Marchantia. Of the six, five are French, while one from the 
English Wealden was recently described by Mr. Seward in the 
British Museum Catalogue of Mesozoic Plants. The American fossil 
was collected by Professor Lester Ward, to whom the species is 
dedicated. 


NuGGETs or GOLD. 


THE existence of gold nuggets is a problem which has been 
debated no less keenly than the existence of sin. Some experts 
believe in the doctrine of original sin; Professor Liversidge, of 
Sydney, who has devoted much attention to the former subject, in- 
clines to the theory of original gold; that is to say, he believes 
nuggets to have been waslied out of quartz or calcite veins in which 
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they previously existed as reef gold. On the other hand, many 
authors believe that particles of alluvial gold may have increased in 
size by electroplating themselves in the drifts where they lie. 

Alluvial gold is generally supposed to be richer and more pure 
than reef gold, and is therefore credited with a different origin. Gold 
is soluble in solutions of alkaline sulphides, carbonates, and silicates, 
and it is suggested that the nuggets have been derived from percola- 
ting auriferous waters. Sea-water undoubtedly contains gold, and 
the precious metal is being deposited at the present day from the hot 
springs of Nevada and California. 

Professor Liversidge, as he narrates in a paper read before the 
Royal Society of New South Wales, has himself caused gold nuggets 
to grow by immersing them in photographers’ gold toning solution, 
together with sand, pyrites, and other minerals. Yet he concludes 
that such has not been the origin of the large gold nuggets, for they 
are found with other auriferous pebbles which are admittedly derived 
from reefs ; further, he denies that there is any essential difference in 
composition between reef and alluvial gold, and asks why the latter, 
if formed in situ, does not occur in strings and plates. 

We may add that nuggets occasionally bear impressions of 
crystallised minerals upon which they must have been deposited, and 
therefore in a vein: this is the case with one of the largest nuggets 
in the St. Petersburg Museum. 


On the whole it does not appear that gold will grow any more 


rapidly if buried in alluvial deposits than when invested in the more 
ordinary way. 


STERILISED Foops. 

TueEsE are the days when the bacteriologist, advertising or other, 
cannot sleep the sleep of the just unless he has suggested a new 
terror to the hypochondraical public. Italian ices, water-cress, 
oysters, milk, and kissing—each dear delight or domestic necessity in 
turn is declared a poison. We cannot reassure the timorous by 
declaring the warnings quite unfounded. We are certain, even, that 
as the number of those on the quest for microbes increases, the 
number of places where microbes associated with disease are found 
will also increase. For microbes have an astonishing vitality: they 
themselves, or their spores, frequently are unaffected by any applica- 
tion of heat save prolonged boiling or the higher temperature of 
roasting, by antiseptics, save in concentrated form and after pro- 
longed application, or by alcohol in any of its potable forms. Their 
tenacity of life, their power of rapid multiplication, and the facility 
with which they spread from place to place, secure their presence in 
almost every conceivable spot. 

In this omnipresence of microbes the timorous may take refuge, 
and pursue their wonted habits of eating and drinking and kissing 
untroubled by the sinister suggestions of bacteriologists. They may 
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be certain that, except in special cases to which we shall allude, they 
run no more risk than the risks of breathing the common air or 
coming in contact with the outer world in the most necessary fashion. 
All animals and plants inevitably are subject to a bombardment of 
bacteria, and the few taken in casually with articles of food are of 
little moment. The living body itself in most cases is able to dispose 
satisfactorily of the most unwelcome bacterial intruders. Otherwise 
in the struggle for existence man and the higher animals would perish 
before the onslaught of bacteria. 

Those who are in a feeble state of health may do well to take 
special precautions. They may protect themselves partially against 
inhaling bacteria by wearing respirators ; they may avoid all but the 
most carefully cooked food. But as few could resist the continued 
immigration of disease-causing bacteria, certain definite precautions 
must be insisted upon. 

The first and most obvious is the destruction, by burning, of all 
matter that has been in contact with a person suffering from an 
infectious disease. No doubt in towns this is fairly well seen to; in 
the country it is apt to be totally or partly neglected. This is not a 
precaution that should be left to the spasmodic or ill-instructed efforts 
of local authorities; there are so many ways in which bacteria, or 
spores, may spread all over the country from the remotest focus that 
the Local Government Board should have a staff to see that 
proper disinfection is carried out wherever the necessity arises. The 
timid man, fearing his cigarettes or his water-cress, should insist upon 
obtaining a pledge from every candidate who seeks his vote for 
Parliament that no effort, in season or out of season, shall be spared 
until a staff shall be appointed adequate to cope with every source of 
infection as it arises in the country. 


MILK AND INFECTION. 


Proper disinfection of every case of infectious disease is the only 
means by which the spreading of bacteria may be stopped literally at 
the fountain-heads. But of palliative measures the most important 
is the proper supervision of the milk trade. When pathogenic 
bacteria are distributed by clothing, by fruit, or by means of the wind, 
no multiplication of their number occurs. Milk, on the other hand, 
is a fluid containing nearly exactly such ingredients as would be 
choser in a laboratory when a fluid was being prepared for the 
artificial cultivation of microbes. Again and again epidemics have 
been shown to have gone round with the milkman. In a recent 
number of the Forum, Dr. Nathan Straus has shown how the death- 
rate of New York was lowered by the establishment of proper precau- 
tions for the sale of milk; above all, success attended the sale of 
sterilised milk. Young children are peculiarly unable to resist the 
attacks of bacteria, and when fed upon milk that has incurred the 
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inevitable risk of contamination from the time it leaves even a healthy 
dairy, a large percentage become infected. This is a matter that 
should receive the immediate attention of local authorities ; but it is 
to be remembered that it is a precaution necessary only because of 
our national carelessness in securing the disinfection of existing cases 
of disease. 

A peculiarity of the typhoid bacillus, which is specially common 
in milk, is its affection for acids and its dislike of alkaline fluids. 
A common “history ” of infection by typhoid is that the patient went 
for a long country walk and feeling hungry had a drink of milk at a 
farm-house. When the stomach is empty and hungry its reaction is 
acid, and it is therefore a suitable medium for the growth of the 
microbes of typhoid. The obvious practical moral is to drink only 
boiled or sterilised milk when you are hungry, or to avoid it. This 
explains the importance of boiling milk for invalids or babies who are 
being fed upon it. On the other hand, after a full meal, when the 
stomach is no longer acid, milk is less dangerous. 


Tue TuBercie Commission. 

THE appointment of a commission to investigate the relation of 
tuberculous meat to the spread of tubercle among human beings is 
a timely provision of Government. Anyone who has assisted at post- 
mortems upon animals that have died in menageries or in farmyards, or 
that have been killed in the ordinary way by the butcher, must have 
been astonished at the frequency of tubercle. Except in extreme 
cases, the tuberculous nodules occur most frequently in the viscera, 
and the carcass as it reaches the butcher’s shop shows no trace of the 
infection. No doubt all but the worst cases are destroyed as unfit for 
human food; but many cases are so slight that they might be overlooked, 
and there is an opinion widespread among veterinary surgeons that 
tubercle is not transmitted from a diseased animal to an animal 
eating its flesh. This opinion is so general that it appears in an 
“ Advanced Agriculture” published a few weeks ago, and it is natural 
that “vets.” should have ready listeners among butchers and 
farmers. We welcome, then, the appointment of a commission that 
should give a final judgment upon which legislation, if necessary, 
may be based. In the meantime, despite the protests of the vegetarians, 
those who confine their attentions to meat that has been well roasted, 
boiled, grilled, or stewed, may remain complacent devourers of 
animal proteid. 

STRANGE Foop. 

One of the essays in Mr. Cornish's recently published volume, 
‘« Life at the Zoo,” contains a number of amusing quotations from the 
author of the ‘“‘ Englishman in Paris.” In the days of the siege the 
Parisians had the opportunity of making a number of experiments on 
the qualities of animals not usually eaten. Besides such smaller 
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cattle as rats and mice, they ate up nearly all the animals in the 
«« Jardin des Plantes.” Many of these proved excellent; they com- 
pared very favourably with the harmless necessary dog. Dogs, 
indeed, were largely eaten. At the end of the siege the sight of a dog 
or a cat was a rarity in Paris. But it presented difficulties even to 
the Parisian chef. ‘* You may disguise anything with saffron except 
dog’s flesh. His meat is oily and flabby; stew him, fry him, do 
what you will, there is always a castor-oil flavour remaining, which 
cannot be got rid of. The only way to minimise that flavour—to 
make him palatable, is to salt, or rather, pepper him, to cut him up 
into large slices and leave them a fortnight, bestrewing them very 
liberally with pepper-corns. Then before cooking them put them into 
boiling water for a time and throw the water away.” 


ADDITIONS TO THE Zoo. 

Tue collection of animals in the Zoological Gardens recently has 
been enriched by a number of valuable acquisitions—an unusual 
number, perhaps, for the time of year, which is obviously not favourable 
to new-comers. As the Regent’s Park Gardens have been open to 
the public for over sixty years, it is not so very often that an animal 
** new to the Society’s collection” arrives. But within the last week 
or two a flourishing colony of Surinam toads (Pipa americana) have 
been accommodated in one of the tanks in the Reptile-house, and, 
better still, have already begun to breed. It seems to be uncertain 
at present which sex carries the nursery about in the curious way so 
familiar to those who possess any illustrated work upon Natural 
History ; but, in any case, the interesting phenomenon can now be 
seen at the Gardens, one individual being pitted with holes with 
developing eggs in them. An equally interesting recent acquisition is 
the Tree Kangaroo (Dendrolagus benettii)—a remarkable instance of a 
creature that has changed its habits radically without any appreciable 
and corresponding alteration in structure. A pair of that singular 
bird, the Horned Screamer (Palamedea cornuta), has been placed in 
one of the large aviaries. A pair has never been on view, and it is 
not often that a single individual has been exhibited. One of the two 
specimens is provided with the curious median frontal horn so dis- 
tinctive of this bird—differentiating it from its near ally, the Screamer 
Chauna—the other is hornless; presumably one is a male, and the other 
a female. It is a matter for speculation whether the horn of this 
undoubtedly archaic form of bird has any relation to the horns occa- 
sionally found among the Dinosaurs. The bird, however, has a 
decided tendency to develop horny appendages ; for it has two strong 
ones on the wings, useful for fighting purposes, which cannot be said 
of the rather frail horn on the forehead. 


Tue BritisH Lion 1n AMERICA. 


WE reprint the following amusing complaint from the American 
Naturalist for November :— 
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** We have frequently complained in these columns of the ex- 
clusive conduct of scientific enterprises by persons not acquainted 
with the sciences and not engaged in their pursuit. We will not 
enumerate the blunders committed by such persons under such circum- 
stances, as they have recently come under our observation ; but only 
refer now to a question of taste in which some of these well meaning 
persons have immortalised themselves in stone. A new building 
for the use of the collections of the Academy of Natural Sciences 
of Philadelphia was recently erected, chiefly fr6m money appro- 
priated by the Legislature of Pennsylvania. An entrance doorway 
was devised, and in order that it should represent the uses of the 
building, it was adorned with figures and reliefs of animals. Persons 
possessed of the least spark of originality would have seen the propriety 
of representing in these figures something appropriate to the country, 
and if possible the institution. Nothing would have been easier than 
to have placed at the entrance of the Museum, figures of some of the 
forms of life discovered by its members. The idea was suggested to 
the gentlemen in charge of the construction, but to commemorate in 
so conspicuous a manner the services of the naturalists of the Academy 
it did not strike them favourably. So it came that the apex of the 
entrance was surmounted by, not even an African lion, but an official 
British lion, with his mane brushed into a collar like Punch’s dog, 
such as one sees on Government buildings in Great Britain. On 
each side is a lioness similar to those seen on buildings all over the 
world. At the summit of one lateral column is a head of a hound, 
and on the other side a ram with very unsymmetrical horns, both 
foreign importations. Of the animals in relief above the door, the 
only American animal is a crab, Lupa diacantha, which is indeed, very 
appropriate to the building commission, as it generally goes back- 
wards, and pinches its nearest neighbours.” 


THE FoLps IN THE GASTROPOD SHELL. 


Dr. Dat appears to have been on an exploring expedition 
through one of his own papers, and to have realised that an idea of 
great value contained therein was likely to receive less attention than 
it deserved, because its environment afforded it too great facilities for 
concealment. At any ratehis theory as to ‘the mechanical cause of folds 
in the aperture of the shell of Gastropoda” has been reprinted with 
adaptations from the ‘‘ Transactions of the Wagner Free Institute of 
Science” (vol. iii., 1891), and now appears in the American Naturalist 
for November. The theory is that the folds, or ridges, on the 
columella, or central pillar, of many spiral gastropod shells, owe their 
origin to the circumstance that the mantle of the animal, as it con- 
tracts and withdraws into its house, is thrown into longitudinal folds, 
and the shelly matter secreted by the mantle naturally collecting in 
the furrows between these folds gets deposited in the lines of their 
passage over the columella, thus layer by layer building up the shelly 
ridges. The idea is so simple, yet apparently so satisfactory, that its 
republication in an accessible form will, we hope, lead to its discussion 
by competent observers, with a view to its proper testing by further 
researches, and its establishment or rejection as a working hypothesis. 








The Study of Existing Glaciers. 


N Natura Science for last November (vol. v., p. 335) allusion 
was made to the formation, by the International Geological 
Congress, of a committee that should study the changes now occurring 
in glaciers, and organise research in this important subject all over 
the world. The following article is written to give some further 
details, to show the kind of work that is being done, and to enlist the 
coéperation of fresh workers. 

Any consecutive series of records of glacial movements, from 
different countries, cannot fail to throw much light on the subject of 
ice-action in modern as well as in pre-historic times. And it is as well 
to emphasise the canon that, since we know of not the slightest 
variation in physical laws, the action now-a-days must be of the same 
nature as when the scale was very much larger. It is, therefore, very 
necessary that writers on the theory of such matters should gain a 
personal familiarity with existing glaciers. Thereby they would be 
saved from sundry enunciations, which are at times positive enough 
in all conscience, but which bring a frequent smile to the sunburnt 
face of the student of nature. And, be it remarked, this study does 
not demand in its followers special knack or strength, or, in fact, that 
they should be mountaineers, since climbs up stiff rocks and steep 
snow-slopes bear but a small proportion to the easy excursions 
ordinarily needed for the examination of glaciers. 

There is a branch of this investigation that has as yet been very 
little worked at ; namely, the connection of meteorological conditions 
with variations in the bulk of the ice-mass and with its advance 
or retreat. By a careful collection and comparison of data, much 
unlooked-for light might be thrown on these matters, and many 
crude notions as to the influence of heat, wind and moisture, might 
be brought to bit and bridle. To this study may be added that 
of the modifications due to latitude and the influence that that 
factor has upon continental and insular climate. It is easy to see the 
immense importance of a concurrent epitome of local meteorology, 
whether we consider the varying amount of snowfall, or the prevalent 
winds and clouds, or the effect of variations of temperature upon the 
melting of the ice or upon its evaporation direct from the solid state, 
or the similar influence that these changes have upon the névé. It 
would, indeed, hardly be going too far to say that these matters have 

c 
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a bearing, as yet unestimated, on sundry astronomical questions, 
which need not be discussed here. 

It was with a sense of the value of such a study in different 
countries, a study which may, somewhat barbarously, be termed 
Comparative Glaciology, that a futile attempt was made in 1890 to 
induce the British Association to create a committee (without any 
money grant) for the study of glaciers in Canada, New Zealand, the 
Himalayas, and other districts under what we now-a-days term 
British influence. 

Although nothing came of this, it was not long before an appeal 
was made to the Alpine Club, a body not professedly or exclusively 
scientific, but including men perfectly capable of taking part in such 
investigations. Fortunately the President, Mr. Douglas W. Fresh- 
field, happens to be a man distinguished in the annals not only of 
pleasant climbing, but of exploration, and notably as a pioneer in 
the Caucasus, while he is at the same time Secretary of the Royal 
Geographical Society. He took the matter before the committee of 
the Alpine Club, and a committee of three resulted, of whom one 
member was requested to undertake, for the Alpine Fournal, the pre- 
paration of an epitome of such information as should be collected. 
Mr. Freshfield also, as President, drew up a memorandum asking for 
records and observations, and drawing attention in a very able and 
well considered manner to those points upon which information 
seemed to be most needed. This memorandum is reprinted towards 
the close of the present article, in the hope that it may reach a yet 
wider circle of readers. 

Our Colonial Office was next applied to for help, and especially 
asked to transmit copies to Colonial Governments, for the purpose of 
securing local coéperation on the part of officials, surveyors, and 
travellers. A favourable reply was sent, and these requests complied 
with. It is as yet too soon for much to have been done, except in one 
notable case, that of New Zealand. There the circular arrived and 
was distributed through the authorities in time for the exploring 
season ; whereas in this Northern Hemisphere summer work was 
over for the year. As a result, several New Zealand glaciers have 
already been surveyed, and points have been trigonometrically 
determined with a view to recording motion and variation in mass. 
Indeed, in more than one instance actual observations have already 
been sent us; and materials exist for an interesting report in the 
Alpine Journal. These are referred to later on in this article. 

Something of a beginning having been made as regards what 
one may term “ English-speaking” glaciers, the next step was to 
address the International Geological Congress at its recent meeting 
in Zurich. The idea was that each nation concerned should be 
represented by some one charged with organising and reporting in 
his own country, and that the reports should be issued in collected 
form. The scheme, ably seconded by Professor F. A. Forel, was 





1895. THE STUDY OF EXISTING GLACIERS. 19 


adopted without opposition, and Prince Roland Bonaparte removed 
the only serious difficulty by offering to take the necessary expenses 
upon himself. The committee consists, so far, of the following 
members, besides whom it is intended to be completed by represen- 
tatives of Denmark, Norway, Sweden, Russia and Italy :— 


Austria .. .. .. .. Professor Dr.S. Richter.. .. Graz. 

France .. .. .. .. Prince Roland Bonaparte .. Paris. 

Germany .. .. .. .. Professor Finsterwalder .. .. Munich. 

Great Britain .. .. .. Captain Marshall-Hall .. .. Easterton Lodge, Park- 
stone, Dorset. 

Switzerland .. .. .. Professor F.A. Forel .. .. Morges. 

United States of America Professor Dr. F. Reid .. .. Baltimore. 


Professor Forel is the organising secretary; the committee is em- 
powered to make its own regulations, and is to report to the general 
committee of the next Congress, wherever that may be held. The 
late Tsar invited the Congress to St. Petersburg ; but whether that 
invitation will be renewed by his successor remains to be seen. 

So far the Glacier Committee has not had time to arrange further 
details than those here mentioned. But, at any rate, a tolerably 
complete machinery exists, since each country has the means of 
reporting on its own matters without any outside interference ; whilst 
it is to be hoped that, once in several years, a comparative statement 
of ice-history may be published in one volume. Of course the cordial 
coéperation of the various Alpine Clubs is important, and there is 
every reason to expect it. The Glacialists’ Association may also 
contribute. But it is to be hoped that we may be recruited by younger 
men, to whom we suggest that many branches of this enquiry open 
comparatively new ground, as, for instance, the motion of névé. And 
the names of men coming promptly to the front, like Messrs. Harper, 
Douglas, and Brodrick, of the New Zealand Alpine Club, are not 
likely soon to be forgotten. 

Some examples of the kind of work accomplished or suggested 
may be of service. 

In a short paragraph, the Alpine Journal for November, 1894, 
mentions some important facts, which will be given with more detail 
in the May number. One thing bears upon a theory which the 
Rev. J. F. Blake recently brought before the British Association, to 
the effect that the bottom layers of a glacier are squeezed out in 
advance of the higher ones. Messrs. Harper and Douglas report that 
in the Franz Josef glacier the upper ice is pushing over the lower, and 
overlapping and breaking off at the terminal face; and in support 
of this statement they send photographs. The same gentlemen have 
carried out measurements to ascertain the speed: of ice-movement at 
different levels. This has also been done for glaciers in the Canter- 
bury district by Mr. T. N. Brodrick. 

Again, Professor Forel thinks that the cycle of increase and 


diminution in the size of a glacier may be somewhere about thirty-five 
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to fifty years. Since this is a periodicity of more than a generation, 
history may be consulted with advantage; but at the same time one 
must not forget to study the parallel meteorology of the district. It 
may, for instance, be enquired for how many years after a snowy 
winter, or a sequence of such, glaciers show increase in their lower 
portions; or how far local and prevalent warm winds may mask 
glacial advance in a valley, Without being able to give precise figures, 
we suspect that in several cases the advance or retreat of glacier snouts 
has had too great an importance attached to it. 

The evidence as to the pace of the same glacier at different 
heights is none too copious, whilst the motion of the névé and of the 
snow-masses which feed the ice is very little known. Professor Forel’s 
action in causing lead plates, engraved with the date, to be buried near 
the summit of Mont Blanc, is one that might be followed elsewhere. 

The comparative amounts of rocks and detritus resting upon 
glaciers, and of that which has found its way beneath, as well as the 
amount removed by torrents from under the ice, are difficult points on 


which some good work has recently been done, but on which still 
more is required. 


A few other subjects, as well as methods, of investigation are 
summed up in the circular by Mr. Freshfield, to which allusion has 
already been made, and which runs as follows. 


“The recent movements of glaciers may be noted by the follow- 
ing signs :— 

“When the ice is advancing the glaciers generally have a more 
convex outline, the icefalls are more broken into towers and spires, 
and piles of fresh rubbish are found shot over the grass of the 
lower moraines. Moraines which have been comparatively recently 
deposited by advancing ice are disturbed, show cracks, and are 
obviously being pushed forward or aside by the glacier. 

“« When the ice is in retreat, the marks of its further recent ex- 
tension are seen fringing the glacier both at the ends and sides in 
their lower portions, the glacier fails to fill its former bed, and bare 
stony tracts, often interspersed with pools or lakelets, lie between the 
end of the glacier and the mounds of recent terminal moraines. 


‘“* Where a glacier has retreated to any considerable extent, care- 
ful observations of the form of its bed are of value. What isthe nature 
of the rock surfaces exposed—convex or concave; are they rubbed 
smooth on their lee-sides ; how far have the contours of the cliffs or 
slopes, or the sides of any gorge, been modified where they have 
been subjected to ice-friction? Is there any evidence that the ice 
has flowed over large boulders, or loose soils, such as gravel, without 
disturbing them? How has it affected rocks of different hardness, 
for instance, veins of quartz in a less hard rock ? Generally, do the 
appearances indicate that the glacier has excavated, or only abraded 
and polished its bed; that it has scooped out new rock-basins, or 
only cleaned out, scratched, and preserved from filling up by alluvial 
deposits or earthslips, existing basins? What is the general character 


of thevalley bottom and slopes above and below the most conspicuous 
ancient moraines ? 


“The depth of mountain lakes and the position of the point 
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of greatest depth should be ascertained wherever possible. The 
marginal rock-structure of lake basins, particularly near their outlet, 
is of much importance with a view to ascertaining whether they are 
true rock basins, or whether they are reservoirs formed by ancient 
moraines, earthslips, or alluvial deposits. 


“‘ The traveller or surveyor should, if possible, paint a mark and 
date on any conspicuous rock im situ parallel with the termination of 
the glacier at the time of his visit, marking the distance in yards of 
the ice from it. The next visitor will then be able to measure the 
movement that has taken place since his predecessor’s visit. Leaving 
out of question elaborate trigonometrical methods, such, for instance, 
as have been carried out on the Rhone Glacier in Switzerland, the 
following plan gives very valuable results, and demands no other 
instruments than a small jar of paint, a brush, a measuring tape, 
and a pocket compass. To ascertain the recent retreat of a glacier, 
measure the distance from the end of the ice in front of the longi- 
tudinal axis of the glacier to the most advanced terminal moraine, 
where vegetation first shows itself. The bare ground recently left by 
glaciers is easily recognisable. The diminution of volume is best 
measured by ascertaining the height of bare soil left on the sides of 
the lateral moraines in the portion of the glacier within the zone 
of vegetation. All photographic representations of the glacier-end, 
and of the ground which has been freed from the glacier-ice, are of 
great value. Those will be of most service that show the position 
of the glacier-snout with relation to some conspicuous rock or other 
feature in the local scenery. Each photograph should be dated, and 
the bearings and distance of the camera with reference to any such 
feature accurately noted. 


“It is very important to investigate the state of various glaciers 
as regards advance or retreat. Neighbouring glaciers often furnish 
very different results in this respect, owing to the fact that steep 
glaciers anticipate in their oscillations those of which the beds are 
less inclined. To ascertain the oscillations of glaciers, it is necessary 
to fix the actual position of the ice-snout at the end of the glacier 
with the greatest accuracy. Two methods can be employed for this 
purpose, either of which may be selected according to circumstances. 

‘** Paint some signs on large boulders, not too far from the end of 
the glacier, and measure their distance from it by a tape (Richter’s 
system), or build a low wall of stones of a few yards in length, 
and, say 15 to 20 inches in height, some distance from the ice-end, 
and measure this distance (Gosset’s system). It is to be recom- 
mended that the stones of these walls should also be painted. If the 
traveller himself returns after some interval—even after only two or 
three weeks—he will be able to judge of the movement of the glacier, 
and he will have laid down a basis for future observations by future 
travellers. 

“One of the results most to be desired is an exact knowledge 
of the dates: (i.) Of the maximum extension of the ice. (ii.) Of the 
commencement of retreat. (iii.) Of the minimum. (iv.) Of the 
commencement of fresh increase. In dealing with a mountain group, 
therefore, the traveller should note (where he can get the information 
as to the past) the date of the commencement of the actual 
movement of each glacier, and in all cases whether the ice is in 
advance, or retreat, or stationary. Of course the rate of forward 
movement, or velocity of the ice, and the oscillations in the extension 
of the ice must be kept carefully distinct. 
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‘¢‘ Should time and circumstances permit, a series of observations 
of the velocity of the ice is of value. These may be made after 
Tyndall's method, by planting a line of sticks across the glacier, or by 
painting marks on boulders, the position of which relatively to as- 
certained points on the mountain-side has been accurately fixed. 
The size of the glacier, that is, the area of its basin and its length, as 
well as the slope of its bed above, as well as at the point measured, 
should be noted. The rate of movement of the ice appears to be 
connected both with the volume of the glacier and the inclination of 
its bed.” 


With regard to the suggestion in the last paragraph it will be as 
well to caution surveyors that, if stakes are made use of, they should 
be of good size and planted deeply; surface ablation is rapid in hot 
weather, and Herr Escher von der Linth, having, on July 8, 1841, 
inserted stakes in holes 3 feet deep on the Aletsch Glacier, found, 
on August 16 (39 days later), all the stakes fallen, and no trace of 
the holes. Where available, rocks on the glacier surface, even though 
not likely to be in a straight line, are the best for surveying purposes. 
Even they have a bad habit of tumbling into crevasses. 

Those who are not experts and who may wish for a few further 
simple suggestions as to procedure and instruments, will find them in 
an article by the writer of this, in the Alpine Journal for February, 
1891, no. 111. Not further to multiply these details, it is evident 
how much there is to be done. And it is also an evident duty for 
Alpine Clubs, for the International committee, and indeed for all 
bodies that can influence observers, to systematise the methods em- 
ployed, leaving of course a perfectly free hand on all matters outside 
the forms that they may draw up. 

More need not be said to urge the importance and the interest of 
this study. But, besides all this, there is a constant pleasure in 
the questioning of Nature amid her most glorious scenes, which is by 
no means confined to the professedly scientific tourist. The interest 
grows with each day’s excursion, while the shorter scrambles, which 
alone are prudent in unsettled weather, vary the holiday of the hard- 
working climber after a fashion that becomes more and more 
fascinating as day after day passes. Then, after the return home, 
recollections crowd upon one, and the light of past experience is 
thrown upon many a problem which had before appeared to be too 
obscure to solve. 


MarsHALL-HALtt. 
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The Mammals of the Malay Peninsula. 


HE mammal-fauna of the Malay Peninsula is strictly a forest- 
fauna. There is but little open country such as one sees in 
many tropical regions, and consequently it is in the thicker parts of 
the forests that one must wander to see the wild animals at home. 
The jungle, however, is so dense that it is exceedingly difficult to get 
near enough to the larger animals to watch without disturbing them ; 
nor are there many persons who, having good opportunities for 
observing them, will take the trouble to do so and to record their 
observations. The consequence is that at present there are many 
unsettled points of importance in the habits even of the bigger beasts, 
which require the attention of those who have opportunities of 
penetrating the jungles in pursuit of game, or in exploring or surveying 
expeditions. Such questions are the presence or absence of the 
Orang-utan in the Peninsula, or the number of species of wild cattle 
and of rhinoceros. The natives often talk of the Mowas (a variant of 
the Bornean word Mias, the real name of what Europeans call the 
Orang-utan) as occurring in the Peninsula; but I have never met 
anyone who ever saw one. It is always “further away beyond the 
hills on the horizon,” and so on. Marvellous stories are told of it, 
and it is almost reckoned as an unearthly creature. The name 
Orang-utan, as applied to this animal, appears to be a European 
fiction ; it merely means a man who lives in the woods or inland, as 
opposed to one who lives on the sea-coast or river-bank, and is never 
applied to the Mias, except by natives who have got the name from 
the English. It would be better to drop it altogether. The Mias is 
said to be very local in Borneo and Sumatra, though apparently 
abundant where it occurs, so that it may still be possible that it does 
inhabit some unexplored corner of the Malay Peninsula. This and 
many other questions must be answered as opportunities occur, 
when the interior of the Peninsula is opened up more fully to the 
naturalist. — 

In the following notes I propose to collect such observations as 
seem of interest, chiefly relating to the mammals of the island of 
Singapore, adding here and there notes on those of the Malay Penin- 
.sula which I have kept in captivity. 

Though much of the island of Singapore has been cleared for 
cultivation, patches of jungle of considerable size remain, which are 
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haunted by numerous mammals; and it is surprising how difficult it 
is to see or get near to the larger ones, how close they lie hidden in the 
bushes or fern, how quietly they slip off when disturbed. You may 
ramble through the woods and, except for the cries of the monkeys 
and the twittering of the squirrels and tupaias, you will not be aware 
of any mammals within the jungle. The best times for observing the 
jungle denizens are the early morning and the dusk. Then all are 
brisk and on the alert. The wild pigs are making onslaughts on the 
pine-apple and tapioca fields, the deer come out to crop the shrubs 
on the edge of the woods, the tiger is moving quietly through 
the bushes in pursuit of the pigs and deers, the weird loris is 
creeping towards the banana trees, the large red flying squirrel is 
taking its surprising leaps from one lofty tree to another, the monkeys 
are squabbling for the best seats on the branches, the great fox-bats 
are flapping slowly overhead, and the civet cats are climbing briskly 
about on the trees in pursuit of roosting birds, or trotting off to the 
coffee bushes and fruit trees in search of fruits. The greater part of 
the Malayan mammals are nocturnal, the vegetarians to avoid the 
carnivores, the latter to chase the vegetarians. 

Primates :—There are two or possibly three kinds of monkeys 
indigenous to Singapore. The commonest is Macacus cynomolgus, 
called, from its cry, the Kra, a very common monkey in the more open 
parts of the woods, seldom going into the larger tracts of jungles. 
They travel about in smail flocks, living chiefly on fruits, and often 
descending to the ground to pick up those that are fallen. They are 
very amusing pets, being very intelligent and easily tamed. They 
breed readily in confinement, producing one young one a year. It is 
commonly stated that no monkey stands flat on the sole of its feet ; 
indeed, this has been cited as an important difference between man 
and the quadrumana. It is true that the anthropoid apes do not do 
so, but they are strictly arboreal and never descend to the ground, so 
that their feet are adapted for grasping firmly; whereas in the smaller 
monkeys which often come down to the ground the soles are flatter. 
The Kra may often be seen walking for a short distance erect on the 
flat of its foot, its arms hanging by its sides. The only difference 
between this walk and that of man is that the great toe stands at an 
angle with the sole. All that I have seen doing this have either been 
the leaders of a troop or exceptionally intelligent monkeys. The Kra 
has a more extensive vocabulary than most of the other monkeys, 
having apparently distinctive cries for all events that, may occur in 
its jungle life: thus the alarm-signal for a tiger is quite distinguishable 
from that for a man or dog. In this respect the smaller monkeys are 
very different from the oriental anthropoids, which have a very limited 
vocabulary. a 

The Kra will not admit strangers into the family troop without 
a fight. If a female is put into the same cage with a number of 
other Kras, the other females will attack and bite her; if a male, he 
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is set upon by the males. If he manages to hold his own pretty 
well he is admitted into the family, but he is sometimes killed. In 
fighting, they attempt to bite the top of the head and the ribs. If 
a monkey on the ground is attacked by a dog, all the rest of the 
troop comes to its rescue, and usually a severe fight is the result. 
My fox-terriers are very keen on attacking the monkeys which live 
wild in and round the Botanic Gardens, and desperate fights often 
take place, in which monkeys sometimes get killed. On one occasion 
a battle had taken place in the Garden jungle, resulting in the 
serious injury of one of the combatant Kras. The others having 
retired, the dogs went away, and shortly after a Tamil coolie, 
who was weeding a path nearly a hundred yards from the jungle, 
saw three big monkeys comirg across the open grass plot towards 
him bringing with them the injured one. They ran, as usual, on all 
fours, two holding the wounded one by its arms in their mouths, the 
other pushing it behind. The man was frightened at the monkeys, 
and ran away for help, whereat the monkeys laid the wounded one 
on the grass and retired to the jungle. The monkey was taken care 
of, but soon died. There could be little doubt that the animals 
really intended to bring the wounded one for help to the man, as 
there was no reason for their carrying it from the safe shelter of the 
jungle across the open lawn, where there could be no escape if the 
dogs did return. Nor did they do anything with it, but put it down where 
they last saw the man, as if to ask his aid. On a former occasion 
one of the men had rescued a wounded monkey during a fight and 
carried it off, but it also was too injured to live. The other monkeys 
saw this, and probably looked on man as a defender from their enemies 
the dogs, but it is difficult to see how they managed to concert the 
action. 

Mr. H. Lake told me that on one occasion when travelling in 
Johore he came upon a brisk fight between a large number of Kras 
and about half a dozen Lotongs (Semnopithecus) for the possession of a 
Rambutan tree (Nephelium lappaceum) in fruit. For some time before 
he came in sight of.the tree the cries of the combatants could be 
heard, and for two hours the battle raged, and was raging when he 
went out of hearing. The Lotongs were in the tree defending it from 
the rushes of the Kras, which they repulsed by biting them and 
throwing them out of the tree and into the river, sometimes falling 
with their assailants to the ground, and again climbing up to carry on 
the defence. Now and then the attacking party would draw off to 
rest, and arrange simultaneous attacks from different sides. But the 
Kras had not got a footing in the tree when the observer left. 

There is a form of the Kra which frequents the mangrove 
swamps, feeding on the fruits of these trees, and on crabs and shell- 
fish, and which may often be seen running about on the mud at low 
tide in search of food. They are usually more grey in colour, but do 
not appear to be distinct specifically. The mangrove monkeys are 
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very fond of the water, remaining a long time beneath the surface. I 
have seen one leaping off the boughs of a tree into the water, climbing 
up and leaping off again and again. 

The Bérok (Macacus nemestrinus) is not really wild in Singapore, 
but it is frequently kept in captivity, and, often escaping, remains in 
a half-wild state, usually near town. It is common in the Peninsula 
in the denser jungles. This monkey is the one trained to gather 
coco-nuts by the Malays, who take them round to plantations to 
pluck the nuts at one or two cents per tree. The Berok is led to the 
tree, which it quickly ascends, and at the top awaits instructions. 
At a signal or word it places three of its paws on the nut required, 
holding on to the tree with one hind-foot, and then twists the nut 
round rapidly till it becomes detached and falls. A properly-trained 
Berok will thus pick any nut on a tree or all those that are ripe, or 
even select an old nut or younger one according to order, judging of 
the age by shaking the nut and listening to hear whether the milk 
rattles or not inside. At a jerk of the string by which it is attached 
the monkey descends and sits quietly on the ground. A trained 
monkey is valued at twenty dollars or more. The Berok when young 
is an intelligent pet, but adults are liable to be vicious. 1 have never 
known one breed in captivity. 

The Lotong (Semnopithecus femoralis) is not very common in 
Singapore, but a few occur in most of the larger jungles. They 
appear to live in small flocks of six or seven, but are commonly seen 
singly or in pairs. They are strictly arboreal, never descending to 
the ground, and are very active, taking immense leaps when frightened, 
and uttering their wild laughing cry. This cry can be heard far off, 
and when heard at night is an intimation of the neighbourhood of a 
tiger or other large wild beast. The Lotong is very rarely to be seen 
in captivity, and is very short-lived when captured. It appears to eat 
buds and other green-stuff as well as fruit. I once saw one devouring 
the flowers of a big wild nutmeg (Myvistica superba). There are 
several other species of Semnopithecus in the Malay Peninsula with 
apparently similar habits to that of S. femoralis, but it is not easy 
even to secure specimens, still less to observe their habits. 

The Wa Wa (Hylobates agilis) is common in the Malay Peninsula 
as far south as Johore, but is not wild in Singapore. Their strange 
chant, going gradually up the scale and ending in loud wails, can be 
heard at a long distance in the early morning at sunrise, seldom much 
later. Their habits are tolerably well known, as they are constantly 
kept as pets. They are exceedingly affectionate and playful. Beside 
the above-mentioned song, except a kind of low crooning expressive 
of sorrow, I never heard them utter any sound. 

The Kongkang (Nycticebus tardigradus) is common in Singapore, 
and often caught by the natives. It remains concealed all day, and 
at night creeps out and visits the plantain trees to eat the fruit. It 
is an uninteresting pet, but is often kept as a curiosity. Here, as in 
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India, it is supposed to have magical properties, being able to see 
ghosts, and every part of it, including its tears, is used in medicine. 

The Galago or “ Kubong” (Galeopithecus volans) is plentiful in 
some parts of Singapore. It frequents the thickest jungles, remaining 
all day closely clasping the trunks .of trees, which its beautiful 
soft mottled green and grey fur resembles, and moving about at night. 
Beside the one coloured as above mentioned, there is another less 
common form with red fur. It appears to live on leaves, as the 
stomach is always full of nibbled up foliage, but in captivity it 
will eat plantains. It is a very delicate animal, and difficult to keep, 
suffering much from cold. During the day it makes at times a noise 
like the quacking of»a duck. I have twice obtained females with 
single young ones clinging to them. 

Cheiroptera :—There is a considerable number of species of 
bats in Singapore, but it is difficult to get much information on their 
habits. 

The large fruit-bats (Pteropus vampirus), ‘‘Kelawang” of the 
Malays, are abundant at certain times, appearing in vast numbers 
and taking up their abode in some chosen spot, remaining there for 
some two or three months and then scattering again and disappearing 
utterly. One year the Garden jungle was a favoured spot, and it was 
roughly calculated that seventy thousand roosted there every day. 
The reason for this flocking of the fruit-bats I cannot guess, as it 
appears to take place at no particular time of year, nor does it bear 
any relation to the fruit season. They devour large quantities of 
fruit of all kinds, but appear to do less damage than the smaller 
Cynopteri, which are permanent residents and, occurring in great 
abundance, destroy a great quantity of fruits. To keep the fruits 
from the bats, the natives often enclose the bunches in bags of cloth 
or matting, and also attach to the trees the long thorny flagella of 
rattans, in which the bats entangle their wings and tear them when 
they attempt to attack the fruit. 

The smaller fruit-bats hide during the day beneath plantain 
leaves, and in such places, and also in caverns and holes in rocks, 
often in enormous numbers. The Bat-caves of Selanger are well 
known. They are large caverns in the limestone rocks, in which 
myriads of bats, apparently of several species, roost during the day. 
The floor of the caves is ankle deep in bats’ dung, containing myriads 
of beetles’ wings and exhaling a strong pungent odour, while the 
squeaks of the bats and the whirr of their wings can be heard at some 
distance from the mouth of the caves. 

These fruit-bats play an important part in the dispersal of seeds, 
for when they devour a fruit they often bear it to some distance to 
eat, throwing away the seeds as they eat the flesh. Once, when 
sleeping in a rather open bungalow at Ayer Panas, in Malacca, I was 
kept awake for some time by the dropping of seeds of Elaocarpus 
parvifolius, the ‘‘ Medong Kelawang” (/it. Bats’ Ela@ocarpus) of the 
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Malays, which is a hard green globose fruit containing a round woody 
seed as big asa marble. This the small fruit-bats flying in under 
the roof brought in and nibbled as they hung suspended from the roof 
poles, dropping the seeds with a sounding noise on the wooden floor. 

The large owl (Ketupa javanensis) catches these little bats. I have 
seen one swoop by me in the gardens in the evening, bearing in its 
claws its prey, which emitted the piercing shrieks of this bat. 

The houses in Singapore being very open, bats often fly in at 
night, the commonest being the little fruit-bat (Cynopterus marginatus). 
The fruit bats, being clumsy and stupid, have much difficulty in 
finding their way out again, and are easily caught ; but the insec- 
tivorous bats are much more clever, and fly in and out with ease. | 

The insectivorous bats, ‘“‘ Kelawang,” are more difficult to catch 
and to observe than the fruit-bats. They seem to live in ones and 
twos, and not in numbers together as the latter do. The Horse- 
shoe bats (Rhinolophidz) usually live in the jungles, suspended to 
boughs of shrubs all day. I observed one in the Gardens at 
dusk which darted from its perch on a twig in pursuit of insects, 
returning again and again to the same twig, where suspended it spun 
round and swung about till it darted off again. Even when alarmed 
it only left the twig for a few minutes and returned again. The 
curious hairless bat (Chiromeles torquatus) is not a rare species. When 
it comes into the house at night, unlike most insectivorous bats, it is 
confused by the light, and is easily caught. 

Insectivora :—The commonest insectivora are the Tupaia (7. 
ferruginea) and the Musk-Shrew (Crocidura murina). 

The name Tupaia really signifies a squirrel; and this insectivore 
so closely resembles one in form and habits that it is considered as 
one by the Malays. The common species is very destructive in 
gardens, as it is almost if not entirely frugivorous. It bites holes in 
the chocolate pods to eat the pith which encloses the seeds, strewing 
the latter all over the ground, and even digs up the seeds planted in 
flower boxes. It varies much in colour at different times of the year, 
but is usually of a dark brown, and then so closely resembles the 
common squirrel that, except for the longer snout, it is difficult to 
distinguish it when running about. If this resemblance is to be 
reckoned an example of mimicry, it is not easy to decide whether it is 
the Tupaia which mimics the squirrel or the squirrel the Tupaia. 
Possibly the resemblance is accidental, both animals having taken on 
the most inconspicuous colouring and the most suitable form for their 
environment. The curious long-nosed squirrel, Sciurus (Rhinosciurus) 
laticaudatus, which so closely resembles a Tupaia that to distinguish 
it one has to look at the teeth, lives apparently almost entirely ou the 
ground, darting about among the fallen logs, as some Tupaias always 
do; and this animal seems really to be adapted for the mimicry of a 
Tupaia. Tupaia ferruginea is more terrestrial in its habits than a 
squirrel. When alarmed it darts up a tree, but never very high, and 
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turning its head downwards utters a series of little scolding grunts, 
which sound like some one talking at a considerable distance. 
When a stone is thrown near it, it usually immediately jumps to the 
ground. It is evidently as yet only half accustomed to an arboreal 
life. In confinement it is very nervous, dashing about the cage when 
approached, and it never lives long in captivity. 

The Musk-Shrew (Crociduva murina) is most abundant in gardens 
and near houses, and often perfumes the lower part of the house with 
its strong musky smell. Notwithstanding this, the dogs and cats con- 
stantly kill them, though of course they do not eat them. It is 
nocturnal, and being of a dusky grey is very inconspicuous. When 
disturbed it darts away uttering loud, piercing shrieks, probably to 
warn its pursuer that it is not a rat but an uneatable shrew, and it 
may thus often escape being killed by mistake. It is useful in a house 
for keeping down cockroaches and other insects, but is commonly 
reported to taint wine and other liquors by running over the corks. 


H. N. Riprey. 
(To be continued.) 





Ill. 


The Distribution of Food-Fishes in Relation 
to their Physical Surroundings. 


OME twenty years ago the Scottish Meteorological Society 
appointed a Committee to coéperate with the Fishery Board for 
Scotland in investigating the question whether a definite relation 
could be established between the movements of herrings off the east 
coast of Scotland and the temperature of the surface of the sea in the 
neighbourhood of the fishing grounds. The results of the Com- 
mittee’s labours were embodied in three Reports, published in the 
Journal of the Society ; and they are summed up in the conclusions 
that, while there is apparently no direct connection between the 
number of herring caught and the surface-temperature of the sea, 
there is evidence that the herring-fishing begins as soon as the 
surface-temperature rises to 553° F. Further, a majority of cases 
showed that great catches were obtained in patches of water colder 
than the mean temperature of the surrounding area, while shoals of 
herring were seldom found in relatively warm patches. 

Since that time, our knowledge of the physical conditions obtain- 
ing in the sea round our coasts has considerably increased; and 
especially is this true of the coast of Scotland, thanks to the work of 
Mill, Gibson, and others in connection with the Scottish Fishery 
Board and the Scottish Marine Station. At the same time, our 
acquaintance with the distribution of marine animals has greatly 
extended. The institutions just mentioned have done good work in 
Scotland, the Marine Biological Association and the various coast 
laboratories in England, and the Royal Dublin Society and the 
Government charter ‘‘ Harlequin ” in Ireland. But up to the present 
no systematic attempt has been made in this country to follow 
up the lines suggested by the Committee of the Scottish Society for 
combined investigation. 

Meanwhile the matter, in so far as it relates to the Baltic Sea 
and the entrances thereto, has been taken up by Sweden ; and the 
Swedish oceanographers have achieved brilliant results. With what 
appear to be practically unlimited resources, extensive explorations 
have been ‘carried on for several successive years, and a full account 
of the work by Professor Pettersson, of Stockholm, the chief of the 
scientific staff, has just been published, in English, in the Scottish 
Geographical Magazine. 
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The first question arising in such investigations is, naturally, 
What special physical or chemical element is it which primarily affects 
various forms of animal life? The actual influence exerted upon 
different animals directly, favouring their healthy existence and repro- 
duction or otherwise, or indirectly, affecting their food supplies, is a 
biological problem: the chemist or physicist must for the present assume 
that, given a certain chemical or physical variation, some corres- 
ponding change takes place in the biological conditions, and that the 
success or failure of certain fisheries is in some sense a measure of that 
change. The first and most obvious element is, of course, that of 
temperature. But, while it is undoubtedly true that most animals 
are found within regions having more or less definite temperature- 
limits, and that certain forms flourish under a wider range of 
temperature-conditions than others,’ it is also true that direct hard 
and fast relations between temperature and the constant or periodic 
occurrence of certain animals in certain localities cannot be found. 
The same statement holds for salinity, and for density, the joint 
function of salinity and temperature. In the absence of any simple 
relation, it remains to explain the coincidence of the occurrence of 
certain changes of temperature or salinity with migrations of animals, 
which has been observed over and over again; and we obtain a hint 
from the fact that it is just these two physical elements upon which 
the oceanographer chiefly relies in tracing the circulation of waters, 
and in identifying the sources from which the water occupying any 
given region is derived. The presence of a body of water at a 
particular place is in general indicated by peculiarities of temperature 
or salinity, which, although easily enough recognised by proper 
physical methods, are certainly too slight to seriously affect animal 
life; and if the arrival or departure of such water coincides with 
important changes in the fauna, we are almost forced to conclude that 
it has some other property to which we must look for the direct 
relation required. 

It is impossible to detail here the steps by which the Swedish 
oceanographers have, by observations in and around the Baltic, built 
up their case; but a study of Professor Pettersson’s papers in the 
Scottish Geographical Magazine shows that he and his colleagues have 
collected a mass of evidence to prove that the migrations of herring 
and mackerel, and other variations in the distribution of not only 
fishes but Plankton, are dependent on the amount of oxygen present 
in the sea-water. Jacobsen, the chemist of the ‘“ Pommerania” 
expedition in the North Sea in 1872, showed that the amount of air 
absorbed by sea-water depended solely on the temperature and baro- 
metric pressure to which it was exposed when at the surface. Water 
passing from the surface to lower layers retains the amount of 
nitrogen unchanged, while the oxygen may be diminished by the 
action of organic matter or animal life. Sea-water shut up in enclosed 


1 See the paper by Dr. Otto Maas in NaTuRAL SCIENCE, vol. v., p. 276. 
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areas is accordingly liable to become, at least in its lower layers, 
deficient in oxygen; and fresh supplies must be obtained by mixture 
with water from the ocean, if animal life is to remain healthy and 
abundant. 

Having found that, in the cases referred to, the Swedish fisheries 
depended on the influx of ocean water, rich in oxygen, at the entrance 
to the Baltic, Professor Pettersson was naturally anxious that the 
oceanic streams should be explored beyond Swedish waters, and his 
representations in this country led the Fishery Board for Scotland to 
undertake the survey of the region to the north and east of Scotland 
and round the northern and western borders of the continental 
plateau. During the whole of August, 1893, H.M.S. “Jackal” was 
engaged upon this work, and further expeditions were made in 
November, 1893, and in February and May, 1894. The results of 
the investigations, which were made under the scientific direction of 
the present writer, are published in the Twelfth Report of the Fishery 
Board (part iii.). Observations were made by Swedish, German, 
Danish, and Norwegian vessels simultaneously with those of the 
“« Jackal,” in different parts of the North Sea, and a joint report on 
part of the work is at present in preparation. 

The work of the “ Jackal” was unfortunately restricted to a study 
of the water circulation by means of observations of temperature and 
salinity. Gas analyses and observations with the tow net were beyond 
the resources at our disposal, and it is chiefly by assuming that 
Professor Pettersson’s results hold good, to a greater or less extent, in 
the open sea, that the circulation of water disclosed by our observa- 
tions gains marked significance in relation to fisheries. It will be 
seen, however, that the presumptive evidence in favour of such an 
assumption is so strong as to make complete investigations of urgent 
importance. 

Our attention was first directed to the narrow, deep channel 
between the Faeroe and Shetland groups, which forms a submarine 
gulf opening from the basin of the Norwegian sea, and is cut off from 
the Atlantic basin at its southern end by a barrier rising to within 
300 fathoms of the surface—the Wyville Thomson ridge. It has long 
been known that the lower strata of this channel consist of water 
from the Norwegian Sea, recognisable by its iow temperatures (31° 
to 33° F.), and also that Atlantic water flows over the ridge, north- 
wards along the channel, with considerable velocity ; but it seemed 
necessary to ascertain whether the relations of the Atlantic stream to 
the underlying cold water varied from year to year. On comparing 
our observations with those of the ‘“‘ Porcupine” and “‘ Knight Errant ” 
it was found that in 1893 cold water rose nearer to the surface at the 
southern end of the channel, and warm water descended nearer to the 
bottom at the northern end than had been the case during the earlier 
expeditions; a result indicating that the Atlantic stream was stronger 
than usual, and the “reaction current” or undertow in the cold 
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under-layers consequently greater. The cause of this was probably 
the great excess of surface temperature over the average in the north- 
eastern part of the Atlantic basin during the summer of 1893, and the 
consequent high level of the sea surface in that region. It may be 
supposed that the surface current in the Faeroe-Shetland Channel is, 
in winter at least, chiefly controlled by the winds; but when winds 
are weaker than usual, differences of temperature must have increased 
influence in maintaining currents. 

The stronger the current over the Wyville Thomson ridge, the 
greater the undertow of cold bottom water. A compensating arrange- 
ment is accordingly set up, such that the Atlantic stream is always 
cooled by mixture with the underlying water, and tends to sink 
below the surface, losing its horizontal motion at the same time. 
Hence, except when strong south-westerly winds tend to continue the 
bulk of the current north-eastwards into the Norwegian Sea, there-to 
be absorbed into the general cyclonic circulation of that basin, a 
mass of Atlantic water collects at the northern end of the Faeroe- 
Shetland Channel ; and the influence of the earth’s rotation, deflecting 
the current to the right, will make it bank up against the continental 
plateau to the north-west of the Shetland Islands. We have thus a 
body of water, partly derived from the Atlantic, and partly from the 
Norwegian Sea, seeking admission to the German Ocean; and the 
volume of this must vary from season to season and from year to year. 
Further, the relative proportions of Atlantic and Norwegian Sea 
water composing it must vary; and since the surface temperatures of 
the two basins differ widely, the amount of air contained must be 
different at different seasons and in different years, being smaller the 
greater the proportion of Atlantic water. 

We may next discuss the mode in which this water is admitted 
tothe North Sea. The “ Jackal” observations showed that between the 
Orkney and Shetland islands tidal influence reigns supreme. It is 
known that in that region strong tidal currents set north-west and 
south-east ; and it was accordingly found that water from the Faeroe- 
Shetland Channel is, as it were, pumped into the North Sea, in 
a south-easterly direction. This probably occurs at all seasons, 
but the volume of water actually introduced cannot be great, inas- 
much as it is only the amount substituted by mixture for water 
already in the North Sea which is withdrawn in its place. Taking 
next the water introduced by surface currents, we know that the 
prevailing winds over the whole region are westerly and south-westerly. 
When the wind influence is strongest, during winter, the tendency 
will be to drive the surface water either north-eastwards towards the 
Norwegian coast, out of the North Sea altogether, or eastwards 
towards the Continental side ; there will be little or no current down 
the western or British side. In summer again, winds are light and 
variable, and at the same time the surface of the North Sea is 


warmer than that of the Faeroe-Shetland Channel, owing to the 
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greater warmth of the land. The level of the North Sea is therefore 
higher, and its surface waters will tend to flow out northward and 
westward. The outflow will be greater the warmer the summer ; its 
occurrence was clearly shown by the “‘ Jackal” observations in August, 
1893. 

It appears therefore that, if the western coasts of the North Sea 























Fic. 1.—Chart of the Faeroe-Shetland Channel and the North Sea. . The solid lines show 
the salinity, in grams per kilogram, at the bottom or at 200 fathoms ; the dotted lines show the 
specific gravity at the same depth (in this case the first three figures are omitted, ¢.g., ‘‘ 1°02760"" 
is printed ‘‘ 760"’). 


are to receive any part of the oceanic water, it must be by means of a 
current flowing under the surface. In order to understand the 
mechanism of such a current, it is necessary to study the conditions 
obtaining in the North Sea itself in somewhat greater detail. At the 
end of winter or in early spring, the greater part of the area is 
occupied by water which, although its salinity has been lowered by 
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the addition of large quantities of fresh water from rivers, is never- 
theless on account of its low temperature—due to land influences— 
markedly denser than the oceanic waters outside. As spring pro- 
gresses and the atmosphere becomes warmer, the surface layers of the 
North Sea gradually rise to a temperature higher than that found in 
the ocean; and as they thus become specifically lighter, they tend, 
as we have already seen, to flow outwards. The warm surface layers 
at the same time protect the lower strata from being warmed by the 
atmosphere, and the latter retain their winter cold, except in so far as 
they are warmed by conduction. In early summer we have, there- 
fore, at the meeting place to the north of the Shetlands, the 
following conditions: a cold under-layer of North Sea water, 
somewhat fresher than the oceanic water, but denser than it 
because of its lower temperature ; a warm layer of North Sea water, 
fresher and lighter than the oceanic water, but tending to flow out 
over it; and lastly the oceanic water, salter than either of the others, 
but intermediate in density because of its temperature. Under these 
circumstances a gradual process of mixture is set up, with the result 
that between the oceanic and bottom North Sea water a ridge of 
maximum density or heaviest water is formed, due to the saltness of 
the one and the cold of the other. In the earlier stages the position 
of the ridge is probably nearly north and south from the extreme 
northern point of the Shetlands; but as the season advances and 
mixture progresses, the axis gradually retires eastwards. Its position 
in August, 1893, is shown by the dotted lines in the chart (Fig. 1), 
the salinity being as represented by the solid lines. 

As soon as the axis of maximum density has moved eastwards 
clear of the Shetland Islands, it is evident that a path is open for 
oceanic water to move southwards between it and the land, as a 
bottom current. Guided by the ridge, the water will penetrate gradu- 
ally southwards along the east coast of Scotland; and as the process 
of mixture goes on, the ridge itself will slowly retire, and oceanic 
water spread more and more to the east into the North Sea. As 
winter approaches, the falling temperature and increasing wind will 
gradually destroy this distribution, and cut off further influx from 
the ocean until the following season. 

Obviously the conditions required to bring about the circulation 
just described are exceedingly complex. The amount of oceanic 
water admitted to the North Sea in this way, and the date of its 
admission, must depend on the meteorological conditions prevailing 
in the north-east of the Atlantic, in the southern part of the Norwegian 
Sea, and in the North Sea itself, during at least six months pre- 
viously ; and it may be that in cold and stormy seasons some entirely 
different circulation takes place. The observations of the “ Jackal,” 
however, leave almost no doubt that the movements of water de- 
scribed actually took place in the summer of 1893. Probably the 


unusually fine season, and the great cold of the preceding winter, gave 
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an exceptionally good opportunity of observing the circulation; but 
the observations of the “Drache” and other vessels in former 
years indicate a similar arrangement. 

It is certanly remarkable that there should be so much evidence 
that oceanic water reaches the east coast of Scotland, as a bottom 
current, just at the time the herring-fishing usually begins, and pene- 
trates southwards at a rate which appears to agree closely with the 
progressively later date of the fishing as we go southward. It has 
already been stated that, in the course of the work of the Committee of 
the Scottish Meteorological Society, Dr. Buchan found that the herring 
appeared off the east coast of Scotland about the time the surface 
temperature of the sea reached 554° F. This would usually occur 
about the middle of August, the time at which we should expect the 
oceanic water to reach the fishing grounds. The further conclusion 
that large catches of herring were most frequently made in cold 
patches of water becomes extremely interesting from the fact that, 
as was shown by the present writer from a discussion of extensive 
materials in the hands of the Scottish Meteorological Society (Fourn. 
Scott. Met. Soc., vol. viii., p. 332), the great fishing grounds occur 
where the prevailing winds are off the shore, and that the cold patches 
are therefore patches of water welling up from the bottom. If our 
view of the circulation be correct, the bottom water is, for the time 
being, oceanic water. 

Whether the fresh supply of oceanic water reaching our coasts 
really does contain a markedly greater amount of oxygen than the 
water whose place it takes, can only be ascertained by analysis of 
actual samples; and the further question, whether the herring comes 
with the oceanic water or fo it must be dealt with by zoologists. 
These investigations could be carried on concurrently with inquiries 
into the circulation of the waters, depending on the ordinary physical 
methods. In the light of the results obtained by the Swedish oceano- 
graphers, it can scarcely be disputed that the work of the “ Jackal”’ 
places the scientific investigation of the whole subject in a position 
of the highest importance to our fisheries. To carry out the work 
satisfactorily two ships would be necessary, both fully equipped with 
the apparatus devised by Professor Pettersson for use in shallow 
waters. One steamer should be of at least 1,200 or 1,500 tons, able 
to carry on work in the Faeroe-Shetland Channel, even in moderately 
rough weather; and she should be provided with apparatus for 
sounding in deep water, and with a launch to enable tow-netting 
and similar work to go on during the deeper soundings. A 
smaller vessel, capable of steaming at a fairly high rate of speed, 
and specially handy in turning and manceuvring with sounding 
lines and nets, could be devoted to the in-shore waters, keeping 
a special look-out in the neighbourhood of the fishing grounds. 
Both vessels should remain constantly at sea during the fishing 
season, so that no change might pass unnoticed; and favourable 
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opportunities at other times of the year should be made use of to 
observe the remaining features of the water-circulation. If this work 
were continued for a few consecutive years there can be little doubt 
that a method would be found of ascertaining, and even forecasting 
with considerable accuracy, the distribution of food-fishes at different 
seasons and in different years. The value of the work would of 
course be greatly increased by coéperation in the investigations 
carried on by Sweden and other countries ; indeed a complete solution 
of the problems affecting any one of the parties concerned can scarcely 
be looked for without some such mutual help. 


H. N. Dickson. 





IV. 


The Problem of the Primzval Sharks. 


F the earliest true fish could be found, it would almost certainly fall 
within the sub-class Elasmobranchii. The progress of discovery 
of the primeval sharks in Paleozoic rocks is thus followed by ichthy- 
ologists with increasing interest. The remarkable fossils described 
within the last few years have in many respects revealed the most 
generalised type of fish of which we can conceive; and at the same 
time it has become apparent that there was great variety among these 
old genera, several of their parts attaining an excessive development 
in different directions. 

One imperfectly known group, for instance, in which the dermal 
armour has the microscopical structure of that of Elasmobranchs, is 
gradually becoming recognised as a characteristic type of the Upper 
Devonian and Lower Carboniferous periods. It is remarkable for 
the excessive development of this armour, which assumes the form of 
great plates and more or less triangular spines, the latter attached to 
the skin only at their base. The Devonian examples are described 
chiefly under the name of Psammosteus, while most of those of Car- 
boniferous age are termed Ovacanthus. Gyvacanthus, known only by 
paired spines, is also probably a closely related genus. 

Psammosteus has just been discovered in the Upper Old Red Sand- 
stone near Elgin, by Mr. William Taylor, of Llanbryde, and new 
interest has thus been aroused in the fish (6). Hitherto it has been 
found only in corresponding strata in Russia and Spitzbergen, and in 
boulders scattered over the North German plain (8). The largest 
collection of its remains is preserved in the Geological Museum of the 
University of Dorpat ; but even here there is not enough evidence to 
show how the armour of the fish was arranged. A brief notice of 
the various plates and spines of Psammosteus, which the present writer 
has had the privilege of examining in that museum, may, however, 
now prove opportune. 

The most interesting fragment of armour from the Upper Old 
Red Sandstone of Neuhausen, Livonia (where an Asterolepis much like 
A. maxima occurs), is shown of one-quarter the natural size in the 
accompanying Fig. 1. The original specimen at Dorpat is much 
abraded, but it still bears traces of having been ornamented externally 
in the manner characteristic of Psammosteus paradoxus; and there is a 
second specimen in the same collection having the ornament well- 
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preserved, with a smooth margin which was evidently overlapped either 
by skin or by another plate. The inner surface is only marked by 
indications of blood-vessels ; and the external surface is not traversed 
by any grooves for sensory canals, unless the network of impressions 
happens to have served this purpose. The plate is bilaterally 
symmetrical and a little tumid on each side; and it is quite likely that 
the original outline of the anterior and posterior ends is not correctly 
given in our illustration of the actual fossil. Another fragmentary 
example of the same plate may be seen in the School of Mines, 
St. Petersburg ; and it is a homologous piece of armour which has 
lately been discovered in Scotland. 

Another form of dermal plate at Dorpat, also ornamented only on 
the convex side, but this ornament being the granulation charac- 
teristic of Psammosteus arenatus, is more difficult to describe. There are 
several specimens, but that best preserved measures about thirty 
centimetres in length, while its transverse arching is so great that the 
narrow dome it forms is about fifteen centimetres in depth. It looks, 


Fic. 1.—Median shield of Psammosteus paradoxus, wanting external ornamenta- 
tion ; one-quarter nat. size—Upper Old Red Sandstone, Neuhausen, Livonia. 
indeed, like one end of a keel-less boat with the maximum bendings 
thickened ; and where it tapers towards what would be the middle of 
the boat, the centre of the floor is excavated by a long re-entering 
angle. The ornament is abraded on the thickened bends. 

The fragments of Psammosteus avenatus from Spitzbergen, now in 
the State Museum, Stockholm, are less satisfactory than those from 
Russia ; but here, too, it is clear that the fish was provided with a 
bilaterally symmetrical armature, while some of the plates were 
overlapped (8). 

The spines of Psammosteus are of two kinds, and these, so far as 
known, are always ornamented on the plan either of P. arenatus or P. 
meandrinus, never of P. paradoxus. The bilaterally symmetrical spines 
are the smallest, and shaped much like the rostrum of Pteraspis.t. They 


1 One of these spines is figured in Pander's ‘‘Placodermen des devonischen 
Systems " (1857), pl. vii., fig. 16. 
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always exhibit the ‘“avenatus” ornament, and are often much abraded 
at the free extremity. The paired spines are triangular, resembling 
those of the Carboniferous Ovacanthus, but with a less extensive 
internal cavity, and these are also often abraded at the tip. They 
may have been arranged along the lower margin of the body as in 
certain Acanthodian sharks (e.g., Climatius) ; or the animal may have 
had only a single pair of these spines at the back of the head, as 
described by Dr. Traquair in Ovacanthus (5). 

Nothing is known of the teeth of the old armoured sharks, but 
there is reason to believe (5) that some of them at least formed a 
crushing pavement such as occurs in Cochliodonts (10). Modern 
researches, however, are tending to show that the nature of the 
dentition among early Elasmobranchs does not differ so much in 
different genera and families as has sometimes been supposed. The 
tooth named Dipflodus, for example, does not differ much from that 
of the existing Ch/amydoselache, although these two fishes belong even 
to distinct orders. Moreover, it is now proved that the tooth named 
Cladodus is common to more than one kind of Paleozoic shark. Teeth 
of this character are merely the result of the fusion of the primitively 
separate conical cusps into little clusters of varying form and extent, 
each cluster fixed on a single base. The tendency to fusion seems 
to have been the same in all the old sharks, and it is thus now time 
to admit that we can no longer determine Paleozoic ‘“‘ genera” and 
‘“‘ species,” or even ‘ families,” on the evidence of detached teeth. 
The earliest and simplest known form of shark’s tooth is Protodus jexi 
from the Lower Devonian of Canada, this exhibiting merely a single 
cusp on a comparatively large base. The Lower Carboniferous teeth 
named Dicentrodus are only sometimes equally simple; and there are, 
of course, several later sharks in which some of the teeth at least are 
unicuspid, while the base remains much expanded. 

In short, it may now be definitely stated that the primeval 
sharks differed from their modern representatives in the marked 
tendency to fusion of their hard skin-structures. The shagreen 
granules merged into great plates of armour. The pointed teeth 
fused at their bases into small clusters of cusps, such as we know 
under the names of Diplodus and Cladodus. The obtuse teeth amal- 
gamated into crushing plates, like those described as Cochliodus, 
Psephodus, etc. The dermal fin-rays grouped themselves into cut- 
water spines, as among the Acanthodians. 

Of greatest interest, however, is the internal skeleton of these 
old sharks. We know very little about it at present, but progress 
is gradually being made; and our knowledge of the fins, at any rate, 
has been much advanced within the past two years. Until the 
description of the pectoral fin of Cladoselache (**Cladodus”’) fyleri in 
NatTurat Science for March, 1892 (9), the most primitive type of 
paired fin known was Gegenbaur’s “archipterygium”—a paddle 
with a jointed central axis of cartilage, fringed on either side with 
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little cartilages—a kind of fin observed both in the living mud-fish, 
Cevatodus, and in the Paleozoic shark, Plewracanthus. The description 
of the fin in question from the Lower Carboniferous of Ohio revealed 
a still more primitive type ; that is, assuming (as most speculators do) 
that fishes originally possessed on each side of the body a continuous 
fold of skin, strengthened by parallel cartilaginous rods extending 
outwards from the body-wall, this fold becoming sub-divided into the 
pairs of pectoral and pelvic (ventral) fins as we commonly know them. 
The researches of Dr. Bashford Dean (2, 3) now show quite clearly 
what the paired fins of Cladoselache really are. They are mere 
“‘balancers” with a more extended base-line than is customary. They 
exhibit the series of parallel cartilaginous rods which once supported 
the lateral fin-fold, practically unmodified in the pelvic fins, simply 








Fic. 2.—Cladoselache newberryi; lateral and inferior aspect, restored by Dr. B. Dean. 
Lower Carboniferous, Ohio. 


clustered and partly fused within the body-wall in the pectoral fins. 
Dr. Dean, followed by Professor Cope (1), thinks that there is a 
tendency in the pectoral fin for the hinder end of the row of basals in 
the body-wall to rotate outwards—a process which would reduce the 
point of attachment of the fin to what was originally its front angle. 
The outwardly-turned row of basals would in this case correspond 
with the median axis of the well-known paddle in Cevatodus and 
Pleuvacanthus; and neither Dr. Dean nor Professor Cope sees any 
difficulty in the development, quite secondarily, of a fringe of cartila- 
ginous rays on the hinder border of this axis. As a result, these 
American authors conclude that the modern tribasal or dibasal 
shark’s fin cannot have evolved from the paddle-like “‘archipterygium,” 
but that these two kinds of fin must have arisen independently from 
the “ ptychopterygium ” (as Professor Cope aptly terms the arrange- 
ment in Cladoselache). 

To recapitulate and discuss all the evidence for this theory would 
lead here into too many technicalities, and we must be content to 
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regard it at present merely as a convenient guide for further investi- 
gation. The present writer is by no means convinced that it better 
explains the known facts than the theory to which he expressed 
adherence in 1892 (9). It is definitely known that among fringe- 
finned fishes the originally long lobate fin gradually become sshortened ; 
and the abbreviate lobate pectoral fin of the modern representative 
of the order (Polypterus) differs in no essential respects from the 
corresponding fin of a typical modern shark. The facts of Palzon- 
tology, as at present} understood, still seem rather to favour the 
idea that the same kind of evolution has taken place among 
Elasmobranchs. 

In conclusion, one word of protest against the American idea that 
the paired fins of Cladoselache (Fig. 2) can be compared with those of 


Fic. 3.—Acanthodes bronni; outline restoration by Dr, A. Fritsch (4). Lower 
Permian, Germany. 

an Acanthodian (Fig. 3). We venture to maintain that these fins 
are fundamentally different in every respect. In Cladoselache the car- 
tilages of the internal skeleton are well developed and support the 
whole fin-membrane; in Acanthodians, whatever view we may adopt 
as to the naming of the parts, these cartilages are as much reduced 
as in a modern herring. Dr. Dean (3) speaks of the “radials” of 
Cladoselache as if, by fusion, they might readily become a fin-spine like 
that of the Acanthodian Parexus ; but the former are cartilage and 
endoskeletal, the latter is merely the ordinary dentine and therefore 
presumably exoskeletal. The problem of the primeval sharks 
continues to present endless difficulties, but these are only multiplied 
by such comparisons. In the present writer’s opinion, the pectoral of 
Cladoselache is more remotely connected with that of the Acanthodians 
than is that of a modern Siluroid with the pectoral of the Devonian 
Holoptychius. Everything still tends to show that the very highest 
Elasmobranchs lived simultaneously with almost the lowest in late 
Paleozoic times; while sharks and skates nowadays are a com- 
paratively degenerate race. 
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V. 


Musicai Boxes in Spiders. 


PART from such unavoidable sounds as the buzzing which results 

from the rapid vibration of wings, or the pattering made by the 

striking of feet against hard surfaces, nearly all the animals belonging 
to the group which zoologists call the Arthropoda are mute. 

But in each of the great divisions of this class, namely in the 
Crustacea (Crabs and Shrimps), the Arachnida (Scorpions and 
Spiders), the Myriopoda (Centipedes and Millipedes), and the Insecta 
(Flies and Beetles), there are some species which are provided with 
organs specially set apart for producing sounds. These sounds are 
produced in various ways; but in most cases they result from the 
rubbing together of two mutually roughened surfaces. In the common 
house-cricket, for instance, the under surface of the wings of the front 
pair is furnished with a fine saw, and the familiar chirrup of this insect 
is caused by the rubbing of one wing over the other in such a manner 
that the saw of the one that is uppermost scrapes over the ridge-like 
nervures of the other lying beneath. 

Organs constructed on the same principle exist in some Milli- 
pedes, some Crabs, several Beetles, and a few Spiders. Their 
presence in spiders was first announced in 1843 by Westring, who 
found them in the males of some small European species, which were 
then referred to Theridium. The instrument consists of a finely-toothed 
area upon the forepart of the abdominal or hinder region of the body ; 
and the sound is produced by the scraping of the teeth against a set 
of grooves upon the hinder end of the carapace or dorsal shield, 
which covers the forepart of the body. About forty years later 
Mr. Campbell published the description of an analogous organ in 
some species of an allied genus, Lephthyphantes. But in the latter the 
stridulating organ is connected with the mouth-parts, and consists of 
a series of ridges, accompanied by a knob, upon the outer surface of the 
mandible, and of a corresponding series upon the adjacent surface of 
the third segment of the palp. Moreover, in all other spiders in 
which similar instruments have been found, they are placed in sub- 
stantially the same position. Consequently, a few words to explain 
the structure of the jaws and their relation to one another may be 
added, in order that the working of the organs now to be described 
may be made intelligible to all readers. 
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Beneath the forepart of a spider’s head there is, on each side, a 
stout jaw, which ends in a long, moveable, claw-like fang. Immediately 
behind this jaw, or mandible as it is called, there is a short limb, 
formed almost exactly like one of the walking legs. This limb, known 
as the palp, is never used for locomotion, and is directed straight 
forwards in such a manner that the inner surfaces of its basal 
segments are closely applied to the outer surface of the mandible. In 
most cases these surfaces are smooth, so that they slide over each 
other with but little friction, and practically no noise; but, as has 
been already described, in some species of Lephthyphantes the 
opposed surfaces are finely ridged. Consequently, friction and 
sound must ensue when the surfaces are rubbed together. But as a 
matter of fact, owing to the small size of the spider and the fineness 
of the ridges, the sound produced is, according to Mr. Campbell, too 
slight for human ears, even when supplied with a microphone. 

In another spider, however, named Thomisoides, which is found 
only in the southern hemisphere, and is about equal in size to our 
largest British species, the stridulation is, accord- 
ing to M. Simon, distinctly audible. The instru- 
ment in this case resembles in structure and 
position that of Lephthyphantes, except that the 
scraper consists of a series of sharp tubercles on 
the inner surface of the third segment of the palp 
(Fig. 2). These tubercles, by being scraped up 
and down over the ridged area on the outer 
surface of the mandible (Fig. 1), give rise to a 
sound which is said to resemble the buzzing of 

a bee. Lastly, it must be added that, whereas in 
unum = re Lephthyphantes it is the male that is supplied with 
of Thomisoides. the more perfect instrument, in Thomisoides the 

two sexes possess it equally well developed. 

In the last group that has to be considered the organ is also 
present in the males and females; but it is more complicated, and 
differs greatly in structure from those that have been just described, 
since it consists exclusively of modified hairs. The organ was first 
noticed by the late Professor Wood-Mason, who discovered it in a 
huge Indian spider, to which he gave the name Mygale stridulans. 
Most of our readers are probably aware that the Mygalide, or Avicu- 
lariide as they are more properly named, are the largest spiders 
known, being in fact those that are often called the “ bird-eating 
spiders.” Still the sounding organs are not found in, by any means, 
all the members of this group. Indeed, since 1876, when Wood- 
Mason’s paper was first published, no author has until now taken the 
pains to re-investigate the question, or to discover in which species the 
organ is present and in which absent. But a recent examination of 
the spiders of this family contained in the British Museum has shown 
that all the large kinds that are found in the countries lying between 
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India and Queensland are furnished either with Wood-Mason’s type 
of musical instrument or with another type which has never yet been 
described. 

In both cases the instrument consists of a series of strings or 
keys, and of strikers, which set them vibrating. In Wood-Mason’s 
organ, the strings, which are placed upon the inner surface of the 
basal segment of the palp, are composed of strong, horny, club-like 
rods, which vary in length, thickness, and shape (Figg. 7 & 8). Most of 
them are slightly curved, and all of them lie in a general direction, 
parallel to the surface of the segment that bears them. This 
surface is curved in a way that suggests the sounding-board of a 
piano or violin; and overhanging the bases of the strings there is a 
thick fringe of hairs, which may possibly perform the office of a 





FiacG. 3, 4, and 5.—Mandible, palp, and vibrating hair in Phormingochilus. 
Fic. 6, 7, and 8.—The same in Musagetes. 


“mute” or “damper.” At all events, since the strings vary in 
length and form, it seems clear that they must give rise to different 
notes when thrown into a state of vibration ; but whether, like the 
rats of Hamelin Town, the spiders are capable of “‘ squeaking in fifty 
different sharps and flats,” we are at present not in a position to say. 
The strikers, or scrapers, placed on the outer surface of the mandible, 
consist of longer and shorter spines, as in the S. Indian genus 
Pectlotheria and the Burmese Musagetes (Fig. 6), or of long, stout, 
spiniform hairs, as in the Javan Selenocosmia and the Austro-Malayan 
Phlogius. 

In the other kind of musical instrument which some of these 
oriental spiders possess, the strings are situated on the outer surface 
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of the mandible, and the scraper, which consists of several short 
spines, is set upon the inner surface of the basal segment of the 
palp (Fig. 4). The organ is thus structurally the exact opposite 
of Wood-Mason’s, and the differences between them point to diver- 
gent evolution of the two groups of spiders. The strings in the kind 
we are now describing are few in number, generally five or less, and 
each consists of a long, tough, blade-like, feathery hair, which is 
nothing but an enlarged and slightly modified representative of the 
hairs composing the carpet which, in these spiders, clothes the middle 
of the outer surface of the mandible. Fig. 3 shows the outer 
surface of the mandible of one of the spiders of this group, named 
Phormingochilus, from Borneo, with the carpeting of short hairs and 
the strings below it ; and Fig. 5 is a side view of one of the strings. 

It may be asked, however, what direct evidence there is that 
the function of this organ is to make sound, and we are bound to 
admit that there is none, except such as the argument from analogy 
is capable of supplying. But it must be confessed that the assump- 
tion is justified by the well-ascertained fact that in the allied group 
possessing Wood-Mason’s organ, which is made on the same principle, 
at least one species has been heard to stridulate. In fact, it was 
hearing the sound made by the animal that induced Wood-Mason to 
look for its cause and led to the discovery of the organ above described. 
And since the spider when stridulating was observed to rub its 
mandibles and palpi together, the fact that the sound was produced 
by the friction is practically beyond dispute. 

But although we may thus claim clearly to understand the 
mechanism by which the sound is made, we are by no means so sure 
of its object. Since the organ is equally well developed in both 
males and females, there is no reason for supposing, with Wood- 
Mason, that the sound is used as a sexual call, as in the case of the 
small spiders (Lephthyphantes and Theridium) mentioned above, where 
the organ is found perfected only in the male. Moreover, although the 
last-named spiders belong to a group of which the members respond 
readily to such sounds as those produced by a tuning-fork, all experi- 
ments that have been made upon cursorial species, like Thomisoides and 
the large bird-eaters, have failed to reveal the existence of any sense 
of hearing. Consequently, in spite of Dr. McCook’s argument, which 
is clearly fallacious, that ‘‘ of course the existence of stridulating 
organs, if they be sound-producing organs, naturally infers the 
presence of auditory organs,” it may be safely stated that there are 
no grounds for supposing that these spiders can hear the sounds that 
they themselves produce. 

What is actually known about the question is briefly this. A 
Mr. Peal, who was the first to notice the sound, had his attention 
drawn to the spider by hearing it stridulate loudly, when threatened 
with death from the luckily ill-directed blows of a gardener’s hoe. 
Moreover, the rescued animal subsequently repeated the performance 
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when worried by a cat, standing up the while and brandishing its 
fore-limbs, as shown in Fig. 9. From this it seems clear that 
the sound is emitted under the stimulus of danger. And if it be 
asked what benefit the spider can derive from the stridulation, it 
must be remembered that animals that are rendered noxious by the 
possession of stings and poison-glands, or of juices distasteful to 
others that would prey upon them, are very commonly made con- 
spicuous by some readily-perceived character. Some, for instance, 
like bees and wasps and many centipedes and scorpions, are brightly 
coloured with black and yellow bands, which immediately strike the eye. 
Others, on the contrary, like the huge black scorpions of India and 


Fic. 9.—Phormingochilus stridulating. 


rattlesnakes, possess an apparatus specially designed to make a 
rattling sound, which is believed to be a danger-signal, warning other 
animals to let them alone. And this, as Wood-Mason has suggested, 
is probably the function of the stridulating organs in these large 
poisonous spiders. 

But Dr. McCook, when criticising, somewhat sceptically it must 
be admitted, Wood-Mason’s conclusion, appears to have fallen into a 
very popular misapprehension of the whole question. For he gravely 
asserts that he can scarcely give credence to the theory that the 
stridulating organs [in these spiders], like the rattles of a rattle- 
snake’s tail, are intended to give warning to victims of their dangerous 
and deadly nature. With this belief we most cordially agree ; but, 
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in justice to the memory of the late Professor Wood-Mason, we must 
add that he never accredited his spider with such unnatural and 
altruistic intentions. Asa matter of fact, he said just what we have 
stated above, namely, that the spider stridulates to warn animals that 
would prey upon it of its deadly nature, in order that they may leave it 
in peace, from considerations of their own safety. It is true that both 
parties to the question are benefited by the spider’s rattling; but it is 
also true that the development of an organ like the stridulator above 
described could only be brought about by Natural Selection through 
the gain that the spider alone experiences from possessing it. 

But if the object of this stridulating organ be what has been 
suggested, it may well be asked, What can be the function of the analo- 
gous organ that is found in Thomisoides ? For, seeing that in this spider 
the instrument is equally well developed in both male and female, and 
that there is no evidence that either sex possesses an auditory sense, 
the belief that the sound is used during courtship as a sexual call is 
without foundation. Moreover, as compared with the Aviculariide, 
Thomisoides is a small and feeble spider, which, so far as we can see, 
could in no sense profit, as the large spiders do, from the possession 
of a stridulator unless there were something terrifying or repellent in 
the sound pure and simple. Otherwise, the device would be 
speedily seen through as a transparent fraud, and the stridulation 
would prove detrimental to the spider by drawing the attention of 
enemies to its whereabouts. But M. Simon has told us that when 
discovered this spider, instead of attempting to escape by speed of 
foot, or by lying perdu, or by showing fight, starts stridulating, and 
that the resulting sound resembles the buzzing of a bee. This author, 
indeed, makes no suggestion respecting the object of this resemblance; 
but we venture to think that he has accidentally furnished us with 
the key to the whole question. For just as many harmless flies 
profitably mimic poisonous bees and wasps in appearance, and 
possibly also in the nature of their buzzing, so, too, does it seem per- 
missible to believe, in the absence of any other explanation of the 
fact, that Thomisoides is protected from enemies by its power to imitate 
the sounds produced by poisonous insects. 

To recapitulate—stridulating organs in spiders seem to exist for 
two distinct and definite purposes. 

In the case of Lephthyphantes and of the species referred origin- 
ally to Theridium, the organs are either better developed in the males 
than in the females, or are exclusively confined to members of the 
former sex. From this fact, coupled with the circumstance that the 
spiders of these two kinds are, judging by analogy, possessed of 
auditory organs, we may infer, although as yet without direct proof, 
that the male makes use of his sounding organs during the period of 
courtship. This, as is well known, is a time which to the male of 
very many species is beset with exceptional difficulties and dangers, 


owing to the irascible and voracious disposition of the more powerful 
E 
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female, who will often rather make a meal of her suitor than a mate. 
Consequently, to soothe her temper and reduce her to a proper frame 
of mind, he is often driven to practice various charms and ingenious 
wiles. The males, for instance, of some species of the Attide or 
jumping spiders execute fantastic dances and antics, as described by 
Mr. and Mrs. Peckham, and, like peacocks, make a display the while 
of whatever plumes or bright colours they possess. So that, since it 
seems to be established that the females of the Attide have in all 
probability an zsthetic sense which is gratified by the sight of gaudy 
ornaments on members of the opposite sex, there appears to be no great 
extravagance in the supposition that the females of the species of 
Theridium and Lephthyphantes, like the females of our song-birds, not 
to mention nearer allies, may be charmed by the musical efforts of 
their lovers. But whether this be the object of the stridulation, or 
whether it be merely used as a sign of the specific identity of the 
approaching male, the evidence indicates that it only serves its 
possessor in his relations with the females of the same or of closely 
allied species. 

In the second case, namely, that of Thomisoides and the Avicu- 
lariide, in which the stridulating organ is brought to the same state 
of perfection in the females as in the males, the spiders themselves 
being by analogy unable to hear, the available evidence shows that 
the sound has nothing directly to do with the relations of one sex to 
the other, but that it functions solely as a danger signal, warning 
enemies to keep their distance. While, however, the signal is genuine 
enough in the large and powerful Aviculariide, in Thomisoides it is 
altogether fraudulent, since this spider, which is relatively a feeble 
animal, by aping the humming of a bee, succeeds in deluding its 
hearers into the belief that it possesses certain dangerous qualities to 
which in reality it has no claim. 

Lastly, since all the activities of a spider, as of every living 
organism, are directed towards one of three ends, that is, either 
towards procuring food or avoiding enemies or reproducing its kind, 
it seems that the stridulating organs, so far as is now known, are 
adapted to the furtherance only of the second and third of these three 
vital principles. Up to the present no spider is believed to use its 
stridulation as a means of procuring food. Perhaps, however, in the 
future some species will be found in which the sound acts as a lure to 
entice victims within reach. If so, we shall then be able to say with 
some confidence that we have discovered in spiders all the purposes 
for which sounding organs could be evolved. 


R. I. Pocock. 
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“THe BritisH CuviEr.” 


Tue Lire oF RicHArD Owen. By his grandson the Rev. Richard Owen. With 
the scientific portions revised by C. Davies Sherborn. Also an essay on 
** Owen's Position in Anatomical Science." By the Right Hon. T. H. Huxley, 
F.R.S. Portraits and illustrations. 8vo. Pp. 409 and 392. Two vols. 
London: John Murray, 1894. Price 24s. 


Tue Rev. Richard Owen is greatly to be congratulated upon these 
excellent volumes, which deal fully with the life of his illustrious 
grandfather. His task was rendered both easier and more difficult by 
the fact that Owen had a habit of keeping letters. The amount of 
material therefore permitted of an almost exhaustive analysis of the 
life of the great anatomist, but an embarras de richesses must have 
presented hindrances. Mrs. Owen’s careful diary also facilitated the 
work of her grandson ; this diary is indeed the principal feature of the 
book ; for everything, serious and frivolous, is jotted down. We find 
there the jokes of Sidney Smith cheek by jowl with accounts of 
lectures at the Royal Institution. It carries one back far into the 
past to read about conversations with Abernethy, Dean Buckland, 
Cuvier and Oken. Nearly all the heroes of science of this century 
figure in the interesting pages before us. We begin with Sir Astley 
Cooper and Sir Everard Home, who signed Owen's certificate from 
the College of Surgeons, and come down to eminent living persons 
such as Sir Henry Acland. Owen’s acquaintances and friends were 
many and different ; he by no means restricted himself to those who 
followed the same paths; Dickens was one of his chief friends, and got 
him to contribute to “ All the Year Round ” a series of papers upon Zoo- 
logical Gardens, aptly entitled, ‘‘ The Private Lives of Public Charac- 
ters.” Sidney Smith cut jokes at him, speaking of the bones of the 
Dinornis as Owen’s magnum bonum ; while Carlyle wrote him characteris- 
tic epistles. We have dealt so fully with Owen’s position in science in 
previous numbers of this Journal that it is unnecessary to recapitulate 
here the admirable accounts given by Dr. St. George Mivart and 
Mr. Smith Woodward which are duly quoted from in the two volumes 
before us. We shall endeavour rather to present the reader with 
samples of the lighter matters in these volumes. Much pleasant 
gossip has found its way into the Rev. Richard Owen’s biography ; 
and we confess to being interested in anecdotes of great men, even 
those that are not germane to their life work. The following is a 
characteristic specimen of Mrs. Owen’s diary :— 

“March 14.—R. at the day meeting of the Royal Society. 
Enlivened the evening when he returned by reading Chadwick's 
‘ Report on Burials.’ 

“‘ April 4.—Miss Edgeworth came to take leave before going 
back to Ireland. R. was making ready to go in to lecture when she 
came in, but had time to stop and have a talk with her. She admired 
greatly the professorial gown with its red silk. 
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‘‘ roth.—R. drew the outline of diagram which I am to colour for 
to-morrow’s lecture. Afterwards he dissected a Chimpanzee. Will 
watched his father dissecting till he himself smelt like a specimen 
preserved in rum.” 

Among the Professor’s varied experience was a curious request 
from a business firm which was worded as follows:—‘‘ We have 
been for a few days embalming the remains of the late William 
Beckford, Esq., of Fonthill Abbey. Will you oblige us by giving 
us your opinion what we ought to charge? We are entirely 
at a loss to know the value with a family of such wealth of our 
process. It has never been done in the West of England.” They 
were advised by Sir Richard to ask 100 guineas. A great deal of 
the Professor’s time was spent at the Zoo, and a highly interesting 
entry in Mrs. Owen's diary refers to the first arrival of giraffes at 
that institution; it runs as follows :— 


‘““R., and I started at four, and after waiting about near the 
garden till about five, saw the most lovely procession imaginable. 
The four graceful bounding playful giraffes attended by M. Thiebaut 
and four Africans in native costume. Two policemen were 
there to clear the road, but in the neighbourhood of the Gardens 
there was nothing to clear except an early cart or two. The 
procession had walked from Blackwall—eight miles—and passed 
through Gloucester Gate to the Gardens. When the giraffes 
got on to that part of the road in which the trees were on 
both sides, they could scarcely be held in by the attendants. One 
animal got so excited that M. Thiebaut called out ‘ Laissez aller,’ 
&c., and they allowed the pretty creature to bite off some of the young 
shoots of the tree. . . . The giraffes had to have a light at night, 
as they would not rest quietly without it.” At this time all the animals 
which died in the society’s menagerie were dissected by Owen; some 
of them he used to take home; and the material was supplemented 
by occasional windfalls from travelling menageries. For instance, he 
received one day a present of a rhinoceros from Wombwells, which 
was accommodated in the back premises of his house in Lincoln’s Inn 
Fields. Nothing came amiss to his diligent scalpel. And yet with 
all this vast amount of work he had plenty of time to attend meetings 
of all kinds and to read a prodigious quantity of novels, among which 
those of Charles Dickens were his prime favourites. These novels, as 
well as his numerous papers, kept him up till late hours; but nothing 
seems to have hurt him, not even comparatively unlimited theatre- 
going, another pleasure to which, we read, he was greatly addicted. 
The only thing, indeed, which appears to have frequently upset him 
was lecturing, of which he did a good deal. He used to lecture without 
notes, but was highly nervous, at any rate at first. 

Professor Huxley, in his appreciative sketch of Owen’s position 
in science which closes the second volume, places him as scarcely 
second to Cuvier. Like Cuvier his researches embraced the extinct 
as well as living animals. His restoration of the Dinornis from a 
fragment seized hold of the popular imagination, and as a consequence 
he was inundated with inquiries as to the true nature of such extinct 
beasts as the cockatrice, the phcenix, and the bunyip; the latter is a 
beast of which we had not heard before; it appears to be, not only a 
mythical, but also an Australian, monster founded upon an embryo 
sheep. As to the phoenix, Owen once had an amusing interview 
with an oriental gentleman from the Turkish embassy ; this personage 
brought with him a ladle whose bowl was stated to be a piece of the 
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phoenix, in fact the bill. After some search Owen was able to demon- 
strate to the unspeakable one that the bowl was in reality composed 
of the beak of a horn-bill. ‘ The head and beak were brought into 
my study, and handed to the Oriental. He examined it very deftly, 
comparing the beak with the bowl, and then exclaimed, with 
astonishment and reverence, ‘God is great! This surely is the 
bird!’” The surprised Turk proved to be ‘“‘ Mahommed Abu Said, 
Chief Spoon and Ladle Maker to the Commander of the Faithful.” 
The subject of this memoir was largely enabled to do the vast amount 
of work which he accomplished by his great powers of concentration. 
This, however, was by no means confined to scientific matters, as 
the following anecdote shows. One day, “after having heard a 
lecture of Whewell’s, he went on to the club, and took up Thackeray’s 
‘Vanity Fair’ to read. He became so deeply absorbed in the book 
that he sat on, oblivious of the fact that everyone else had disappeared 
one by one. He was also apparently deaf to coughs and hints of 
attendants, etc. At last, in desperation, the men came forward and 
began to take away the lamps. Then, having looked at his watch 
and found it considerably past 2 a.m., he rushed wildly out of the 
club, and, like a scientific Cinderella, left his umbrella and great coat 
behind.” It will be inferred from the short notice which we give 
here that the Rev. Richard Owen’s biography of his grandfather 


teems with interesting matter. It should have a wide circle of 
readers. 


ORGANISED IMBECILITY. 


APPARITIONS AND THOUGHT-TRANSFERENCE: an Examination of the Evidence for 
Telepathy. By Frank Podmore, M.A. With numerous illustrations. London: 
Walter Scott, 1894. Price 3s. 6d. 


Tuis little volume, which is advertised with the sub-title, ‘*‘ The 
Communication of Sensations, Ideas, and Emotions otherwise than 
by the Known Senses,” treats modern ‘“‘spookery” with all the gravity 
befitting a volume in the ‘“‘ Contemporary Science Series.” 

Students of the longer established sciences are supposed, for the 
most part, to set aside with undue levity the propositions and argu- 
ments of the exponents of this fin-de-sitcle pursuit. It is pleasant, 
therefore, to find ourselves in substantial agreement with an important 
statement made by Mr. Podmore in his introductory chapter. ‘ The 
evidence, of which samples are presented in the following pages, is as 
yet hardly adequate for the establishment of telepathy as a fact in 
Nature, and leaves much to be desired for the elucidation of the laws 
under which it operates.” 

We differ, however, from the author as to the advisability of his 
suggestion that “any contributions to the problem, in the shape either 
of accounts or experiments, or of recent records of telepathic visions 
and similar experiences” should be sent to the Society for Psychical 
Research, for notwithstanding the great ability of several of the 
leading members of that society, we take it as proved that the society 
has shown itself unable to understand the nature of scientific evidence 
and the conditions of scientific experiment. 

The evidence here presented rests upon the authority of persons 
falling into three classes. The first set conceal themselves under 
initials. Here, for instance, in this book are “‘ Miss A.,” “* Mrs. B.,” 
“Mrs. C.” and “ Mrs. G.,” “* Miss X.,” ‘* Miss Y.,” and *“ Mrs. Z.,” 
“Mr. J.,” “Mr. J. T.” “Dr. N.,” and “ Dr. F.,” who have played 
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guessing games and got “results.” Next there are named nonentities 
who have done likewise. Lastly there are awful warnings who also 
have done likewise. 

It is plain that the witness of the two first classes of people iS 
worthless. We assume readily that the society is generally 
successful in excluding conscious fraud from its records. But con- 
sider the case of these people. If they see no visions, if they assist 
at unsuccessful guessing, they remain unknown and subject maybe to 
the intolerable laughter of those acquainted with their aspirations. 
But, if they succeed, they invest themselves with a mysterious 
superiority. They are no longer plain “‘ Miss A.” and “ Mrs. B.,” 
but Miss A. and Mrs. B., “‘ Percipients.” It is small wonder, then, 
that their minds should be strongly biased in favour of success. No 
wonder that, as instanced on page 48 of this book, “‘a cry of joy 
should unfortunately escape them” after a guesser has made a 
successful venture. Most of our readers have met some example of 
this class, either in the early’stage of ‘‘thought-reading” or blossomed 
into the lamentable fruit of spiritualism, and no doubt they share our 
friendly contempt for the victims of a pardonable ambition to achieve 
the mysterious and the unknown, and our indignant reprobation of the 
people who encourage and exploit them. 

The third class of persons who vouch for certain among the 
events recorded in this book are individuals of more or less scientific 
repute, whom we have ventured to denote as “ awful warnings.” We 
have known personally, or followed in public print, the careers of 
well nigh “ four-and-twenty leaders of revolt,” doctors of medicine, 
professors of chemistry, professors of physics, and professors of 
biology, who have begun harmlessly by taking a hand in the card- 
games of thought-readers. But the same bough is limed for them 
all: with the same fluttering protests that it happened in daylight 
and in darkness, that the medium had electric bells on her toes and 
her hands in their hands, they are caught by the spiritualists. They 
retire to secluded chambers or to lonely isles with a medium and a 
circle of enthusiasts, and they have their hair tweaked (and their 
leg pulled, although on this they are silent) by ghostly “‘ Jacks” and 
“ Marys” and “ Indian boys.” 

We do not intend to offer arguments against spiritualism: we 
rejoice to blazon the fact that we have a prejudice so deeply rooted 
as to be ineradicable against the manifestations that appear in the 
vicinity of spiritualists; and we are content to base on this prejudice 
the dogmatic statements that there is always gross fraud connected 
with the banjo-playing, hair-pulling phenomena, and that the opinion 
upon occult phenomena is absolutely worthless of anyone who allows 
himself to write or say anything about such manifestations, without 
the clearest statement that he regards them as fraudulent, though the 
fraud may be beyond his detection. 

Let the Society for Psychical Research have an end of their 
folly. The strange dilemmas and paradoxes of our senses, the be- 
wildering problems of personality, the examination of the channels 
by which impressions reach us, and even the existence of incorporeal 
psychical entities, are matters for the experts of our laboratories of 
physiological psychology, and neither for straying professors of other 
subjects, untrained nonentities, nor above all for hired mediums. If 
they will insist upon continuing to collect and publish marvels for the 
open-mouthed, let them, in the wake of the astute Mr. Stead, publish 
such in shilling Christmas numbers 
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Two Books on PsycHo.tocy. 


LECTURES ON HUMAN AND ANIMAL PsycHoLocy. By Wilhelm Wundt. Translated 
from the Second German Edition by J. E. Creighton and E. B. Titchener. 
Pp. x. and 454. Illustrated. London : Swan Sonnenschein & Co., 1894. Price 15s. 


INTRODUCTION TO CoMPARATIVE PsycHoLocy. By C. Lloyd Morgan. With 
diagrams. Pp. vii. and 382. London: Walter Scott, 1894. Price 6s. 


EVEN in our own country, so agape for mesmeric marvels, so inapt 
at intellectual novelties, there is evidence that psychology on its 
scientific or physiological side is receiving a considerable amount of 
attention. Of the two books before us the second or smaller is a 
purely English production. The translation of Wundt’s lectures is 
an English issue of an American book. 

As Sachs is to Botany, so is Wundt to Psychology. As Wundt 
says in the preface to the second edition of his lectures, ‘“ Thirty 
years ago the science was no more than a programme for the future.” 
Fechner had begun to break the ground in psychophysics, but other- 
wise everything remained to be done. Psychology, so-called, was in 
the hands of dogmatists and metaphysicians. The application of the 
exact methods of an extended physiology to the senses and the mind 
met with distrust on all hands. Memories of the degradation of what 
was regarded as psychology in these days still linger in this country in 
association with the phrase “ Psychological novel.” Consider what 
is implied by calling “‘ Une Cruelle Enigme ” or ‘ The Yellow Aster ” 
psychological novels, as our esteemed literary contemporaries delight 
to do, and you shall know what psychology was when, thirty years ago, 
the first edition of these lectures was published.. The means by which 
Wundt and his pupils have made psychology an exact science are 
simple ; they are experiment and observation. In place of subjective 
analysis in these lectures we have the record of the subjection of vision 
and touch and hearing, memory and attention to a rigorous experi- 
mental method. 

A comparison of the method of Wundt with that of Dr. Bain, 
the most physiological of the older school of psychologists, will make 
the change of attitude more apparent. Bain introduced his account 
of the great law of relativity by general considerations, like our 
knowledge of heat as an appreciation of a transition from cold, by 
a comparison of the contrast between health and sickness, leisure 
and toil, and so forth. Wundt starts from actual experiments on 
sensation-differences and associates definitely with the law of 
relativity the idea of quantitative apprehension of contrast. Bain 
describes anatomical structures, introduces physiological conceptions 
and correlates them with sensations, but does not embark upon the 
measuring of sensations at all. Wundt, at the outset, begins with 
the idea of units of sensation and of sensation-stimuli, to be fixed by 
definite experiment, and to be used as the bases of all future 
experiment. Thus, in the case of sound-stimuli, it can be shown 
that a normally sensitive ear can just hear the sound made by a 
pellet of cork weighing one milligramme falling through a height of 
one millimetre upon a sheet of glass, at a distance of ninety-one milli- 
metres from the ear. ‘Given a sound, the intensity of which it is 
desired to measure, it is only necessary to remove it to the distance 
at which it just disappears.” As a sensation-stimulus it then pre- 
cisely equals the unit, it produces the just-noticeable sensation, and 
the distance tells us how much greater is the given sound at the 
place of its production than is the just-noticeable sound intensity. 
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It is this experimental method, familiar of course to every 
modern psychologist, that marks the difference between the old school 
and the new. It is necessary to do no more than to commend most 
heartily to all readers these lectures of Wundt. They were designed 
originally as an introduction to psychology, and they are so written 
and so translated as to be intelligible and interesting to those who 
are unfamiliar with the new science. We congratulate the translators 
on their performance of a difficult task; but we cannot forgive their 
slovenly omission of an index. 

Professor Lloyd Morgan has written a very interesting book on 
a totally different side of psychology. He sets out from the philosophy 
of experience, which he claims as an aspect of Monism. Instead of 
cumbering himself with the dualistic hypothesis that subject and 
object are separate and independent, that the conscious being is 
placed in the midst of a separate and objective world, he simply 
assumes what we all know—things happen, and we are conscious 
of them. He makes the further assumption that Nature is wider 
than experience, that things happen when we are not conscious of 
them. Further, he assumes the Monistic view that the organism is 
the product of evolution; ‘that mind is not extra-natural nor supra- 
natural, but one of the aspects of natural existence.” 

On this basis, clearly stated in his ‘ Prolegomena,’ he proceeds 
with the study of the mental conditions of animals with the clear 
view of tracing an evolution of mind parallel with the general 
evolution of organisms. A large part of his data are the result of 
his own careful investigations and experiments, some already 
published in our own columns or-elsewhere, some appearing now for 
the first time. 

Comparing man with animals, Professor Morgan believes that 
the emotional states resulting from sense experience are of the same 
nature in both. He distinguishes carefully between emotional states 
and “emotional tones” resulting from the perception of relations. 
In the case of pleasure, for instance, the mere emotion is a sensuous 
phenomenon resulting directly and sub-consciously in some form of 
action. Supposing that the common interpretation of sexual 
selection be true, the female does not consciously judge between 
two males and choose that which she decides more gaudy. The one 
produces a stronger sensuous state in her than the other, and she 
moves towards it, drawn by sub-conscious chains, without any 
deliberate choice. 

The main difference he sees between the psychology of animals 
and of man resides in the perception of relations. An animal acts 
directly, using perhaps intelligent association of means and end, but 
not sitting in judgment on his own action nor acting consciously with 
intelligence. ‘A man perceives the particular relations among 
phenomena, and builds the generalised results of these perceptions 
into the fabric of his conceptual thought.” A man in fact is intelligent, 
and conscious that he is intelligent. 
















































For THE AMATEUR OF FERNS. 


A Manuva. or Exotic FERNS AND SELAGINELLA. ByE. Sandford. 8vo. Pp. 286. 
London: Elliot Stock. Price 3s. 6d. 


Tuis little book should prove of considerable use to the grower of 
ferns; it contains not only a description of one thousand species, but 
various hints of a practical kind, which will put the beginner in the 
right way. The owner of a greenhouse who may be deterred by the 
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alarming prices which have to be paid for the aristocratic orchid, 
may find some satisfaction in the cultivation of the much cheaper, 
if humbler, fern. These plants will thrive and flourish in the most 
unlikely and unpromising situations, such as in bottles, upon pieces 
of cork and “other things.” In this, the only rival is the ubiquitous 
Penicillium, which is, according to Professor Huxley’s “ Elementary 
Biology,” equally satisfied with jam or old boots as a home. The 
fern, too, can be readily transported from foreign parts; the thrilling 
stories of adventure which accompany the gathering of orchids—so 
graphically told by Mr. Frederick Boyle—seem to find no place in 
the peaceful history of fern discovery; a pinch of dust from the 
under side of the frond, and the fern is safely got. Though this 
dust does not now, as it did long ago, render the possessor invisible, 
it allows of the gathering together of a large amount of material in 
a small space. Mr. Sandford particularly dwells upon and recom- 
mends for cultivation the tree ferns. These magnificent plants were 
until lately a rarity in this country; but they will readily grow—at 
least a good many of them will—in the open air; and there can be no 
question in the minds of those who have seen them of their suitability 
as ornamental plants. Tree ferns do not grow quite so rapidly, 
perhaps, as might be desired; but we are told by the author that 
Cyathea medullaris will grow from spores to a height of ten feet in less 
than twenty years; another species-of the same genus grew five and 
a half feet in two years, which is a respectable rate of growth, and 
should be sufficient to content the nomad inhabitant of our suburbs. 

Another great advantage which the fern has as a plant for the 
amateur is its large immunity from insect parasites. Mr. Sandford 
is indeed able to dismiss this subject in half a page. ‘* White and 
brown scale ” are among the most disastrous foes of fern life ; but the 
omnivorous woodlouse, like the slug, has a fancy for the tender 
fronds. These animals are so well-known to the gardener that no 
special directions are needed for their destruction. 

The fern is not conspicuous from the economic point of view ; 
litter for cattle and food for piglings seem to be its chief uses; but the 
author quotes from the traveller Huc a statement that the young 
fronds taste when cooked like asparagus—a vegetable which plays 
a part relative to strange and unknown plants much like that which 
veal plays in relation to the flavour of outlandish animals. Mr. 
Sandford’s descriptions of the one thousand species are in some cases 
fairly full, and in all cases the derivations of the generic names are 
given. In describing colour he divides green somewhat curiously 
into “ light ” and “ dark” and “ pleasing.” The book can be safely 
recommended as a useful handbook, the want of illustrations being, 
perhaps, its most serious drawback. 


Piant LIFE. 


Le MonDE DEs PLANnTES, par P. Constantin, agrégé des sciences naturelles, professeur 
au lycée de Rennes. 2 vol. gr. in-8 de 750 pages ; illustrés de 2,000 figures. Se 
publie en 48 séries 4 50 c. ouen 8 fascicules 4 3 fr. Paris: Bailliére et Fils, 
1894. Fascicule I., pp. 192, figs. 276. 


‘““Le Monpe pes Piantes” forms the botanical contribution to 
the.series of volumes issued by A. E. Brehm under the title 
“ Merveilles de la nature.” It is a somewhat popular description 
of the plant kingdom, in systematic order, family by family, starting 
with the dicotyledonous flowering plants with free petals and 
passing downwards, on the Candollean hypothesis, through 
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those with joined petals (Gamopetale) to an apetalous division. 
This is not the most scientific classification ; but, as the author’s 
aim is especially tospread a knowledge of those plants which 
are useful from a horticultural or economic point of view, it 
may answer the purpose. The brief introduction to the flower- 
ing plants with which the first number opens gives a good idea 
of the scope of the book. Characteristics which are evident or easily 
to be understood by the fairly intelligent general reader are alone 
put forward, though it is stated that these do not comprise the whole 
story. It is accurate as far as it goes, and may very well 
serve to excite an interest in plants where a more strictly scientific 
account would only repel. The statement, however, that the stem of 
the Rolang palm may reach a length of 300 metres needs, we believe, 
confirmation. 

In the systematic portion the author gives, under each genus, a 
good account of those species which are of general interest, either as 
cultivated plants or otherwise. This account includes the characters 
by which the plant can be distinguished from allied species, its geo- 
graphical distribution, and its uses. Considerable help is afforded by 
the illustrations, which are numerous and good and form a notable 
feature on the whole. It is just the sort of book for people who take 
an interest in plants and want to know a little about them without 
going deeply into the scientific aspect of things. 


PLaNnT PuysIo.Locy. 


PRACTICAL PHysIOLoGy OF PLanTs. By F. Darwin, M.A., F.R.S., and E. H. 
Acton, M.A. 8vo. Pp. xviii., 321, with illustrations in the text. Cambridge: 
Published at the University Press, 1894. Price 6s. 


Mr. Survey has been fortunate in securing so sorely needed and 
excellent a practical manual for the biological series which the 
syndics of the Cambridge Press are issuing under his supervision. 
In olden times the botanical student gathered plants, learned to 
examine their floral structure, and to determine their position in a 
systematic classification. In more modern times he learned to cut 
sections and study the internal structure of plants which he usually 
did not gather, but found embalmed in spirit on the laboratory 
shelves. Within the last few years he has, here and there at well- 
equipped scientific centres, learnt to investigate the processes under- 
lying the actual life of a plant, and of which life is but the expression. 

The little manual now to hand will be welcomed by all exponents 
of the last-mentioned phase of botanical study and investigation. It 
is an extension and elaboration of the written instructions prepared 
by the authors for use in their respective classes, and contains, 
therefore, such a selection of experimental and analytical work as can 
be carried out by botanical students under the supervision of a 
competent demonstrator. The latter will be found a necessity, as 
the directions for experiments frequently assume a certain knowledge 
of manipulation and method which the student will in many cases not 
possess. The unpretending but clear illustrations will afford no little 
assistance in the arrangement of apparatus. 

The book is divided into two parts. Part i., which deals with 
general physiology and occupies two-thirds of the whole, recalls 
Mr. Darwin’s elaborate lecture demonstrations. It includes direc- 
tions for an exhaustive series of experiments, 265 in number, on 
respiration, assimilation, nutrition, transpiration, growth, and move- 
ment. Part ii., on the chemistry of metabolism, is a practical study 
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of those substances found in the tissues which are of interest from their 
connection with the constructive processes involved in the life and 
growth of a plant. The text throughout is exceedingly clear, and the 
index full and carefully compiled. 


A Move. Text-Book. 


OUTLINES oF Biotocy. By P. Chalmers Mitchell. 8vo. Pp. xvi. 297, with 
illustrations in the text, and an Index. London: Methuen & Co., 1894. 
Price 6s. 


In a book written to introduce students to any branch of learning, 
there are certain qualities to be demanded. These are—first, 
accuracy, for nothing should ever have to be unlearned; second, 
clearness, so that no doubt as to the author’s meaning can exist ; 
third, decision without dogmatism, that is to say, there must be no 
ambiguity over doubtful points, but a definite acceptance of one 
explanation for working purposes, although the possibility of other 
explanations may be admitted ; fourth, caution, no knowledge should 
be assumed that we do not actually possess, and statements that are 
only particular should not be made general. There are other qualities, 
not perhaps absolutely necessary, but eminently to be desired. 
These are an interesting method of presentment, correct language, 
and attractive illustration. When the branch of learning in question 
is one of the natural sciences, then still other qualities are either 
needful or desirable. Whether education or mere instruction be its 
aim, that book is most likely to succeed that leads its readers along 
the same paths as the discoverers of science must themselves have 
followed. Students should not have facts thrust at them, but should 
be shown how to find them out; steps should be made, not simply 
taken ; conclusions should be drawn, not merely stated; definitions 
should be led up to, and not started from. 

These are high ideals, and it will be acknowledged that they are 
very rarely attained. Indeed, one would hardly be very severe on a 
writer who fell short in a few of the above-mentioned qualities. 
When therefore we find a writer who fulfils our somewhat arduous 
requirements, it is both a duty and a pleasure to award him our 
highest praise. Such praise it is our pleasant task to offer to Mr. 
Chalmers Mitchell, the author of the fascinating little introduction to 
the study of living beings that now lies before us. 

Let us prove, by instances, that this praise is well deserved. 
Written, as we are told, primarily for candidates preparing to be 
examined in elementary biology by the conjoint board of the Royal 
Colleges of Physicians and Surgeons of England, the book necessarily 
follows, in its main outlines, the syllabus issued by that body. The 
plants and animals chosen as types of structure are, therefore, 
Protococcus, Spirogyra, Botrydium, the Yeast-plant, Bacteria, Amoeba, 
Vorticella, Hydra, the Earth-worm, the Dog-fish, and the Frog. Ofall 
these organisms the description is bound up with the practical work 
needed for its verification, so that the student seems not so much to 
be taught by the printed page as to learn for himself from the 
concrete facts before him. Further, as each fact is discovered, its 
meaning is sought for, and the fact, thus brought into line with other 
facts before and after, becomes more readily fixed in the mind of the 
student. Also, at intervals, and especially at the end of each chapter, 
the conclusions that have been gathered bit by bit are summarised, 
and the lessons taught by the scattered facts are packed into 
convenient compass for carrying away in the student’s brain. A 
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great deal is talked about the educational value of science, and the 
true inductive method of teaching by observation and experiment, 
but we rarely find books that put their precepts so well into practice 
as does Mr. Mitchell’s ‘* Outlines of Biology.” 

The method of teaching by types, so much in vogue, often repels 
the student by its absence of a connected story, and by a want of 
relation between the different chapters. No such complaint can be 
made here. The interest of the reader is caught at the outset, and is 
kept to the close, by a series of admirable chapters on the broader 
problems and conclusions of biology. All the earlier studies are thus 
united by the central idea of protoplasm; so that the thoughts of the 
student are thrown back to the first chapter by such sentences as 
‘Ciliary motion, then, is a form of protoplasmic activity,” and again, 
“The development of the animal consists in the organisation and 
specialisation of its protoplasm.” Among these chapters we would 
specially instance those on “‘ The Building up of Protoplasm,” “ The 
Differences between Plants and Animals,” “ Cell-structure and Cell- 
division,” ‘*The Gastrula, Coelenterata, and Coelomata,” and 
“Embryology.” But there are also interesting little excursus 
scattered through the more descriptive chapters; thus, Amoeba is 
made the text for talks on subjects so different as genera and species 
in general, and death and reproduction in single-celled animals. 

Our author’s accuracy is shown in such cases as his careful dis- 
tinction between Protococcus and Pleurococcus on p. 16, or that between 
Lumbricus and Allobophora on pp. 138 and 152, since these are forms 
too often confused by our writers of text-books. The lucid and 
interesting qualities of his writing may best be gauged by the fact 
that a person absolutely ignorant of biology has seriously incom- 
moded the present reviewer by constantly borrowing the book to 
read. - The clearness of style is enhanced by a judicious use of solid 
and spaced type, though it must be confessed that a whole page 
of the latter is nearly as troublesome to read as bad type-writing. 
An additional advantage to the book is that the numerous figures 
have nearly all been drawn by the author himself. This proceeding 
naturally has its defects, for not all scientific men have mastered the 
difficulties of ‘‘ process work.” But it brings with it the counter- 
balancing gain of clearness and accuracy. 

In a word, we know of no introduction to biology that we would 
more willingly place in the hand of a beginner, whether he intended 
to become a professed biologist, or merely to pass the examination of 
‘the conjoint board”; while those who wish, not so much to study, 
as to get a clear and up-to-date idea of the broader questions of 
biology, may safely be advised to make themselves a Christmas 
present of these attractive ‘ Outlines.” 


Rocks, ANCIENT AND MopERN. 


EINLEITUNG IN DIE GEOLOGIE ALS HISTORISCHE WISSENSCHAFT : BEOBACHTUNGEN 
UBER DIE BILDUNG DER GESTEINE UND IHRER ORGANISCHEN EINSCHLUSSE, 
By Johannes Walther. Part III. Lithogenesis der Gegenwart. Beobachtungen 
iiber die Bildung der Gesteine an der heutigen Erdoberflache. 8vo. Pp. viii., 
and 535-1055. Jena: Fischer, 1894. 


REFERENCE has been made on more than one occasion in the pages 
of NaTuRAL SciENncE to the many interesting points raised by Professor 
Walther in the earlier parts of the above work. One is therefore 
quite prepared to find that the more strictly geological part of the 
book is treated in an original and unconventional manner. In the 
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two previous sections of Professor Walther’s “Introduction,” an 
account has been given of the conditions of the ‘‘ Bionomy” of the 
sea, and the conditions of life and action of marine animals. The 
concluding volume describes ‘‘ Lithogenesis” or the method of 
formation of the various rocks that are now being built on the 
surface of the earth. Professor Walther begins with a plea for the 
more systematic study of this subject. He maintains that far more 
can be learnt from an examination of the sedimentary rocks than is 
generally thought. So far does he carry this, that he declares that 
the history of the earth could have been written from the evidence of 
the rocks alone, even if they had not contained any fossils. For this 
to be possible, however, much greater precision is necessary in the 
study of the methods of formation of rocks now in process of 
deposition, and of the agencies by which they are laid down and 
modified. He wishes, therefore, to raise this study into a science 
which he calls “‘ phenomenology.” According to Walther this subject 
has not been properly appreciated: he thinks that, just as there 
is comparative anatomy and comparative botany, so there ought to 
be a systematic study of comparative lithology. He draws a 
close analogy between the study of rocks and animals: phylogeny is 
studied by the methods of palzontology, embryology, and comparative 
anatomy, and Walther maintains that rocks should be regarded in 
the same way; thus petrography and stratigraphy are equivalent to 
palzontological history, the study of rock development as at present 
going on takes the place of embryology, and the comparison of rock 
structures and characters agrees with comparative anatomy. 


The author defines Lithogenesis, or Lithogeny, as the interpre- 
tation of “fossil rocks” by the investigation of the recent rock- 
forming agencies (p. 537). This, he says, is only the application of 
the method of Ontogeny which has always taken the leading place 
in zoology and botany. The work is divided into three parts :—1st. 
General lithogeny ; 2nd. The “ Faciesbezirke’’ of the present, des- 
cribing the different deposits of different areas onthe earth; 3rd. The 
bases of a comparative lithogeny. In the first are described the 
different methods of the destruction of old rocks and the formation 
of new ones. The subject is well illustrated by numerous references 
and verbal illustrations which compensate for the lack of figures, of 
which there are only eight in the volume. The various agencies are 
systematically classified; thus the author divides denudation into 
four kinds, that by the wind, which he calls “ Deflation,” that by 
flowing water, or Erosion, that by glacier ice, or Exaration, and that 
by the sea, for which he accepts the term Abrasion. The second 
part of the work is the largest: it describes the different types of 
deposits formed in different regions on the earth. Dr. Walther takes 
first the four different zones that run round the earth, and describes 
their most typical deposits. There is the Polar region with its 
moraines, its bog-iron ores, and its guano; the temperate region with 
its different sets of deposits grouped according as they are formed by 
Exaration, by Erosion, or by Deflation. Then follows the zone of 
deserts, where the agency of the wind and deposits formed chemically 
in lakes undergoing desiccation are most characteristic. Finally 
‘come the Tropics, where red marl and laterite are the most widely- 
spread deposits. Then follows an account of the rocks formed on 
the mainland by volcanic action, or on its shores as sea-beaches, 
sand-dunes, mud-flats, delta-deposits, and talus-banks at the foot of 
cliffs. The next five chapters, dealing with sea-deposits, form one of 
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the most valuable sections of the book: they are well up-to-date, 
especially in the treatment of coral reefs and deep-sea deposits. It 
is interesting to note that Professor Walther pronounces in favour of 
Darwin’s theory of the formation of oceanic atolls. 

The third part of the volume considers the bases upon which 
such a science of comparative lithology as the author desires must 
rest. But this part of the work is brief and general in its treatment. 
It shows that much has still to be done in the application of the 
methods advocated by the author, which many other geologists are 
also trying to use in their particular spheres of work. To have such 
prominent attention called to them as has been done in this work 
will, no doubt, lead to their yet wider consideration. The book is 
throughout a sign of the need of a knowledge of biology to the 
geologist, and of physical geography to the zoologist and 
paleontologist. 


Unitgp States GEOLOGICAL SURVEY. 


A LarGE parcel of Bulletins of the United States Geological Survey 
reached this country at the end of October. Among some twenty 
volumes on different subjects it may be useful to draw attention to 
the following :—No. 115, ‘‘ A Geographic [sic] Dictionary of Rhode 
Island,” by H. Gannett; no. 116, “A Geographic Dictionary of 
Massachusetts,” by H. Gannett; no. 117, ‘‘A Geographic Dictionary 
of Connecticut,” by H. Gannett, all dated 1894. These three 
valuable gazetteers are “designed to aid in finding any geographic 
features upon the atlas sheets” of those States, published by the 
Geological (why not Geologic ?) Survey. They contain all the names 
given upon those sheets, and no other—and this, we think, is a pity, 
because the Geological Survey of the United States, like the 
Geological Surveys of other countries, does not give the whole of the 
names used in a tract of country, because of the overcrowding it 
would compel. It is to be hoped that Mr. Gannett will continue this 
valuable series of reference books. 

Bulletin no. 102 (1893) is “‘A Catalogue and Bibliography of 
North American Mesozoic Invertebrata,” by C. B. Boyle, a work of 
immense importance to geologists and zoologists in every country. 
The catalogue is arranged under genera, the species following in 
alphabetical order; n.g. or n.sp., for “new genus” or “new 
species,” is placed after each entry when the genus- or species-name 
stands as originally described by its author. When the species-name 
has become attached to another genus-name the original author’s 
name is put into brackets, but, unfortunately, the compiler has not 
indicated the original genus in which the species was placed. This is 
a mistake, for the tracing of the original genus-name often causes 
much labour. The formation and locality (or, as our American 
friend pleases to call it, the location) are also given. A reference in 
the preface to the similar lists drawn up by Samuel George Morton 
would have been gracious, for Morton’s works were of considerable 
value in the early days of geology. 

Bulletin no. 100 consists of “ Bibliography and Index of the 
Publications of the Geological Survey, with the laws governing their 
printing and distribution,” by P. C. Warman, 1893. This runs to 
496 pages, and will be of great value to bibliographers as well as to 
geologists. Each publication is chronicled in the most complete manner, 
¢.g-, general title, special title, collation, contents, number printed, 
method of binding, and price. We learn from the Preface that no 








42o wt A@ S 


amt a me 2 2 ot oe at a4 >A > teed 














1895. SOME NEW BOOKS. 63 


less than 12 Annual Reports, 20 Monographs, and 99 Bulletins (subse- 
quently increased by this present batch) have been issued, a fact 
which is highly creditable both to the Geological Survey and to the 
United States Government. The generous methods of distribution 
are explained in full, and a comprehensive index is added to the 
volume. 


Dr. BowpDier Suarpe and Mr. C. W. Wyatt have completed their 
“ Monograph of the Hirundinidz, or family of Swallows,” the first part 
of which appeared in September, 1885. The last parts (xviii., xix., and 
xx.), issued as one, appeared in October, and contained in addition to 
the completion of the text, a detailed paper on the geographical distri- 
bution of these birds, and an account of the literature of the subject. 
In this bibliography the authors have carefully explained the books 
referred. to, and given a critical account of the species of each 
author, as well as an identification when necessary of the birds 
figured. Careful and elaborate digests of literature such as these 
are invaluable, and until they are done in every group there will still 
be much groping in the dark. 


Mr. STANForRD has issued “‘ A Catalogue of Atlases, Books, and other 
Publications,” October, 1894. The Index to Authors supplied at the 
end is a most commendable institution. The firm of Nijhoff, of the 
Hague, also send Catalogue no. 255, containing books on Spain, 
Portugal, and the Philippines. Many of the items relate to works on 
the languages of the Eastern Spanish Possessions. We have 
received from Messrs. Dulau & Co., of 37 Soho Square, London, a 
Catalogue containing the titles of over 1,500 works on the Anatomy, 
Morphology, and Physiology of Plants; and a similar Catalogue 
devoted to Crystallography, Metallurgy, Mineralogy, and Mining. 





PERIODICALS AND EXCERPTS. 


WE have received from Dr. Michaelsen an interesting excerpt from 
“ Die Tierwelt Ost-Afrika’s” upon the earthworms of East Central 
Africa, in the neighbourhood of Albert Edward Nyanza. We fully 
agree with Michaelsen’s prefatory remarks in which he says that this 
group of animals “offers the most weighty documents for the 
history of continents and oceans,” and we sympathise also with his 
lament that it is so difficult to get people tocollect them. To secure a 
worthless horn or two of some totally uninteresting antelope a 
travelling naturalist will cheerfully risk life again and again; but 
it is hard to induce him to stop and pick up the worm at his feet. 
There is an innate belief that nothing which is abundant and easy to 
get can be of interest. It so happens that tropical Africa has yielded 
quite the most interesting animals belonging to this class, to our 
knowledge of which Dr. Michaelsen has largely added on this as on 
former occasions. The curious family Eudrilide, which teem with 
new and unexpected anatomical characters, often of more than 
family importance, are the principal inhabitants of tropical Africa. 
both east and west. In the present paper two new genera of this 
family, which are named Unyoria and Eminoscolex, are described and 
well illustrated, besides new species of the characteristically East 
African genera, Polytoreutus and Stuhimannia, 
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THe Proceedings of the Royal Physical Society of Edinburgh for 1894, 
comprising the papers read during the 123rd Session of that Society, 
commences with the address of the Vice-President, Mr. Kidston. It 
is an elaborate and important paper ‘“‘ On the Various Divisions of 
British Carboniferous Rocks as determined by their Fossil Flora.” 
Besides this address, there are nineteen communications dealing with 
fossil fishes (Dr. Traquair), the Arachnid and Reptilian fauna of the 
environs of Edinburgh (by Messrs. Evans and Carpenter), and other 
subjects. A paper which will probably attract a large amount of 
attention is one upon ‘ Geographical Distribution of Disease in 
Africa,” by Dr. Felkin. It appears from the coloured map which 
illustrates the paper that one of the best parts of Africa in which to 
take up a permanent abode is in the middle of the Sahara ; for there 
one has a choice of only six species of disease. The constant asso- 
ciation between smallness of size and malignity of disposition is well 
shown by the island of Mauritius, which occupies almost the opposite 
extreme; here you may catch or contract, if you are lucky, no less 
than eleven distinct forms of disease. Some diseases are curiously 
local; to meet with ‘sleeping sickness,” for instance, it is necessary 
to frequent the West Coast. 


Tue fourth yearly volume (1894-95) of that useful list of Univer- 
sities and Professors, Minerva, published at Strassburg, was announced 
to appear towards the end of October. It contains a portrait of 
Lord Kelvin. 





Mr. J. D. Paut has a short paper, illustrated by a map, on the 
earthquake recorded at Leicester on August 4, in the Tvansactions 
of the Leicester Literary and Philosophical Society (vol. iii., pt. 8). The 
shock apparently affected an area of not less than two thousand square 
miles. 


Tue Bombay Natural History Society has given on the outside wrapper 
of the parts of the last volume of its journal the exact date of pub- 
lication of each part. It has, moreover, repeated on the title page 
of the whole volume the information, and thus rendered it impossible 
for any error to occur in the future. This is most praiseworthy. The 
society has a membership of some 750. 


Our esteemed contemporary, The Geological Magazine, is following 
our example and changing publishers. It will in future be published 
for Dr. Henry Woodward and his able colleagues by Messrs. Dulau 
and Co., of Soho Square, London. We trust that the good fortune 
which has befriended it in the past will not desert it in the times that 
are coming. 














OBITUARY. 


F. BUCHANAN WHITE, M.D., F.L.S. 


Born Marcu 20, 1842. Diep December 10, 1894. 


R. F. BUCHANAN WHITE died suddenly at Annan Lodge, 
Perth, in which city his father is a doctor, and in which he 
himself was born. Educated for the medical profession, he graduated 
with honours at Edinburgh in 1864; but, having a moderate com- 
petence, instead of entering upon the active duties of a doctor's life, 
he addressed himself to the study of Natural History and kindred 
branches of learning. His favourite subjects were Botany and 
Entomology, and in these he was one of the highest authorities in 
Scotland. He was the author of part i. of the ‘“‘ Fauna Perthensis,” 
and for many years before his death had been engaged in the pre- 
paration of a “ Flora of Perthshire”; the latter work, which would 
have been his crown had he been spared a little longer, will now form 
a fitting monument of his untiring industry in the laboratory and the 
field. 

Dr. White’s loss will be specially deplored by the members of the 
Perthshire Society of Natural Science, of which, along with the late 
Sir Thomas Moncrieff, he was the founder, and in whose affairs 
during the past quarter of a century he took the keenest interest. 
For a long succession of years he acted as President of this 
Society, which has done so much to popularise scientific studies in 
Perthshire. The Perth Natural History Museum also owes its origin 
and development chiefly to Dr. White’s labours, and it is now justly 
reckoned one of the most complete and well arranged provincial 
museums in the country. 

Besides the two books above referred to, Dr. White’s contribu- 
tions to the scientific literature of the day were numerous and varied, 
He was for many years editor of the Scottish Naturalist, and of the 
Transactions of the Perthshire Society; and these publications contain a 
large number of papers on scientific subjects from his pen. He 
published a monograph on the collection of Halobates brought home 
by the “Challenger” expedition, and lately contributed a memoir on 
British willows to the Journal of the Linnean Society. Of that 
Society he became a Fellow in 1873. He was also a member of the 
Entomological Societies both of London and France, Secretary of 
the Cryptogamic Society of Scotland, and Local Secretary of the 
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Botanic Society of Edinburgh. For some time he was Examiner in 
Natural History at Aberdeen University. 

Dr. White had the valuable faculty of gathering around him in 
Perthshire a band of disciples, full of enthusiasm for natural history 
pursuits; but in late years, with somewhat impaired physical strength, 
he mainly contented himself with guiding their studies in the 
several departments for which they showed a special aptitude and 
liking. Many students of natural science, beyond the city and county 
of Perth, owe much to his kindly sympathy and ready help. He was 
the prince of field-botanists, and his friends in the north will long 
cherish happy memories of scrambles among the crags and corries of 
the Perthshire hills in the company of Buchanan White, ever the 
cheery comrade, fleet-footed leader, keen-eyed observer, and patient 
teacher. 


FRIEDRICH BIDDER. 
Born 1810. Diep AuGusT 27, 1894. 


IDDER was born at Landohm, in Kurland. He became Professor 

of Anatomy at Dorpat in 1842, and from 1843 to 1869 Professor 

of Physiology at the same place. There also he died. His work lay 

chiefly in human physiology, but he paid some attention to the 

Amphibia—“ Bidder’s organ” in this group taking its name from 
him. 


RICHARD MEADE. 
Born 1827. Diep SEPTEMBER 12, 1894. 


E learn from the Geological Magazine that Richard Meade, of the 

Mining Record office, was born in 1827 at Dublin. His chief 

work was the preparation of the volumes of ‘‘ Mineral Statistics ”; 

but he is probably best known as the author of “* The Coal and Iron 
Industries of the United Kingdom,” which was published in 1882. 


Mr. J. R. Wettman, the first president of the South London 
Entomological Society, died at Clapham on November 12, at the age 
of 62; Baron GERHARD MaypDELL-STENHUSEN, the Siberian traveller, 
died at Bad Ems, on August 18 last. 





The Entomological News and Proceedings of the Entomological Section ; 
Academy of Natural Sciences, Philadelphia, publish in part ix. of their 
fifth volume a portrait and sketch of the life of Benjamin Fann 
Watsu, an American entomologist of note, who died in 1869. He 
was a native of Frome, and was a schoolfellow of Charles Darwin's, 














































NEWS OF UNIVERSITIES, MUSEUMS, AND 
SOCIETIES. 


Proressor W. KikENTHAL has returned to Jena from his zoological excursion 
in Borneo. Dr. M. von Davidoff requests that all letters for him be sent to Ville- 
franche-sur-mer, France, till July 15, 1895. 


Dr. Joun Murray has been awarded the ‘‘ Prix Cuvier'’ by the Académie des 
Sciences, Paris. The last Englishman who received this honour was the late Sir 
Richard Owen. The Cothenius medal of the Royal Academy of Berlin has been 
awarded to Dr. Hans Bruno Geinitz, in Dresden On October 16, 1894, Dr. Geinitz 
completed fifty years’ membership of the Academy, and celebrated his eightieth 
birthday. 


Mr. MatHew Davenport Hitt, late scholar of New College, Oxford, has 
been elected to the Oxford Biological Scholarship at Naples. Mr. J. H. Burkill, 
late scholar of Caius College, Cambridge, and Assistant Curator at the Herbarium, 
has been awarded the Walsingham medal. 


ProFessor CHARLES S. Prosser, of Washington College, Kansas, has been 
appointed to the chair of geology at Union College, Schenectady, N.Y. Dr. 
Harrison Allen has resigned the directorship of the Wistar Institute of Anatomy in 
Philadelphia, and Dr. Horace Jayne has been appointed in his place. Mr. T. H. 
Kearney, jun., has become curator of the Herbarium in Columbia College, New 
York ; Dr. S. Nawaschin, Professor of Botany and Director of the Botanic Garden 
at Kiev University; and Dr. K. Schilbersky, Professor of Botany and Vegetable 
Pathology at the Agricultural Institute, Budapest. The University of Chicago is 
forming a department of Botany, under Professor J. M. Coulter. 


Mr. Horace B. Woopwarp has been added to the editorial staff of the 
Geological Magazine, aud will be a strong addition to the working editors. Professors 
Pfeffer, of Leipzig, and Strasburger, of Bonn, have succeeded to the editorship of 
the Fahrbiicher fiir Wissenschaftliche Botanik, formerly held by Professor Pringsheim. 


Communications should be sent to Professor Pfeffer. i 


Proressor J. F. Biake, has been appointed to arrange the collections of the 
Gaekwar of Baroda, stored in the Baroda Museum. Professor Blake leaves 
England about the end of December. This will not in any way delay the issue of 
his well-known “‘ Annals of British Geology.” The last volume, that for 1893, is 
expected to appear early in 1895. 


In issuing the twenty-sixth annual report of the Silesian Botanical Exchange 
Club, the director, Mr. S. Mayer, remarks on the increasing difficulty of satisfying 
the demand for new plants, and the limited means available for getting collections 
made abroad. He has accordingly resolved to make a personal expedition to the 
tropics, and has chosen Singapore as a base of operations, with the intention of 
exploring botanically the Malayan Peninsula and Siam, and visiting the Sunda 
Archipelago. 
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Mr. H.N. Rivtey, the Director of the Straits Settlements Forest and Gardens 
Department, who is now in England, has done a good deal in the Malay Peninsula 
during his six years of residence at Singapore, but Mr. Mayer will doubtless find 
much left to collect if he can satisfactorily combat the difficulties and hardships 
incident to the exploration of the less known districts. 


Letrers have been received, dated the middle of November, from Prince 
Henri d'Orléans. He had then spent some time in Cambodia, and was leaving for 
the Upper Mekong. M. Gervais Courtellemont has returned to Paris after a visit 
to Mecca. He is an Algerian, and his knowledge of Arabic enabled him to travel 
as one of the faithful. He has brought back some photographs of the city of 
considerable interest. 


Our knowledge of Africa increases. Count Gétzen has telegraphed to Berlin 
his safe arrival at Matadi on the Lower Congo. He has succeeded in crossing the 
continent from east to west, following closely the line taken by Emin in his last and 
fatal journey. This route lies between those of Stanley and von Wissman. He 
started from Dar-es-Salaam about the end of 1893. Mr. F. C. Selous is starting on 
a shooting expedition to the Upper Nile. It is his intention to return to Matabele- 
land in March next. He will be accompanied by his wife. 


WE stated in our October number that more convenient arrangements were 
being made for students of the Hope Collections at Oxford. We can now add, on 
the authority of the Entomologisis’ Record, that Professor Westwood’s study has been 
thrown into the large insect room, that a room has been set apart for photography, 
and another fitted up as a biological laboratory. As there is much material still 
to be overhauled, Professor Poulton hopes that students will avail themselves of 
these facilities. 


Tue fund raised in memory of Professor Milnes Marshall reached £783 ros. 3d. 
Of this sum £650 have been invested in Manchester Corporation Stocks for the 
benefit of the Marshall Biological Library, which the relatives of the late Professor 
started by a gift of his books. The remainder of the sum, less some {£20 expenses, 
has been invested in the same securities, and provides for a ‘* Marshall Gold 
Medal"’ as an annual prize at the Owens College Athletic Sports. 


Tue Epping Forest Museum Committee have received a contribution of £20 
from the Drapers’ Company. 


AT a meeting of the Bristol Corporation, held in December, it was decided to 
appoint a Curator for the Bristol Museum at a salary of {£200 a year. Mr. Edward 
Wilson, who has, almost at his own expense, cared for the collections for years 
past, has been appointed to the office. 


A sEconD edition of the ‘‘Guide to the Field Columbian Museum" (Chicago) 
has just been published. The Museum consists of a Columbus Memorial Hall, 
and departments of Geology, Botany, Zoology, Anthropology, and the industrial 
arts. The guide is an admirable one, and is rendered still more useful by the 
insertion of numerous plans showing the arrangement of the rooms. 


Tue Geologists’ Association arranged an excursion to Elstree, under the direc- 
tion of Professor J. F. Blake, on Saturday, November 10, to enable the members to 
examine a fossiliferous bed of London Clay, exposed while constructing a new tunnel. 
The heavy rain spoiled the expedition somewhat, but some typical fossils rewarded 
the searchers. The fact that the works will be closed in March accounts for the 
unusual date of the excursion. 





1895. NEWS OF UNIVERSITIES, ETC. 69 


Tue Ealing Microscopical and Natural History Society has changed its name 
to the Ealing Natural Science and Microscopical Society. It has also passed a new 
set of rules, founded mainly on those of the Geologists’ Association. 


THE concluding part (iii.) of volume vi. of the Transactions of the Shropshire 
Archeological and Natural History Society has just appeared. We regret to observe 
that the index to this completed volume shows nothing but Archzology. Surely 
there is some interest taken in Natural Science in the county. We note also that 
the honorary curatorship of Zoology is vacant; but after all that is not of much 
consequence, for, to judge from the condition of the Museum during the last few 
years, “‘ honorary curatorship"’ and “ vacant’ are synonymous terms. 


e 

THE Report and Transactions for 1893 of the Guernsey Society of Natural Science, 
just published, show that there is much good material in the Channel Islands and 
many who are willing to work it out. The list of members numbers 100, and 
monthly meetings are held from September to July. Among the more interesting 
reports in the present volume is that of the Geological Section. This deals with the 
superficial deposits, and shows that the Society is always on the look out for new 
sections or cuttings, no less than twenty of these having been recorded during the 
year. In another paper the Diatoms of Guernsey are studied by Mr. E. D. 
Marquand, the president. 


In the Proceedings of the Philosophical Society of Glasgow (vol. xxv.), Dr. John 
Ferguson's 1893 presidential address will be found. It is entitled ‘‘On the work of 
the Philosophical and other Scientific Societies,” and treats of the general work 
done by the Society during the hundred years it has been in existence. 


THosE interested in artificial flight will find a detailed and illustrated report of 
Mr. H. S. Maxim's paper, read before the Society of Arts on November 28, 1894, 
in the Fournal of that Society for November 30. 


Some time ago we called attention to the curious announcements of the 
Palzontographical Society, in which works were advertised as ‘in preparation” 
for, in some instances, twenty-five years. The volume just issued shows but small 
improvement in this respect. Meanwhile, the Geological Survey of New South 
Wales has gone one better, for they have announced for some years, and still 
continue to announce, the fact that Dr. L. G. de Koninck is at work on the 
Palzozoic Fossils of New South Wales. We dare say they are right, but our 
information on this side of the world is not so peculiar. Dr. de Koninck died 
in 1887. 


AT a meeting of the Field Naturalists’ Club of Victoria, held at Melbourne on 
October 22 last, a demonstration in practical taxidermy was given by Mr. G. A. 
Keartland. This is an excellent departure, and might well be followed by some of 
our own local societies. 


Tue Report of the Madison meeting (1893) of the American Association for the 
Advancement of Science has just been published. It contains Professor Le Conte's 
address on ‘“ Theories of the Origin of Mountain Ranges"; C. D. Walcott's 
address on “Geologic Time; as indicated by the Sedimentary Rocks of North 
America" ; and H. F. Osborn’s address on ‘‘ The Rise of the Mammalia in North 
America.’ Detailed lists are given of fellows and members, whether living or dead, 
a compilation of considerable value to librarians and others. 
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THE Belgian Academy of Science in Brussels has offered prizes to the value of 
six hundred francs for the best treatise on one of the following subjects: (1) Ke- 
searches on the number of chromosomes, before fertilisation, in an animal or a 
plant. (2) New researches on the quaternary flora, especially on peat-mosses. 
(3) Is there a nucleus in Schizophytes? If so, what is its structure and the mode 
of its division? The author must give a critical résumé of all work hitherto pub- 
lished on this subject. Treatises should be written in French or Flemish, and sent 


with motto and sealed name to Chev. Edm. Marchal, Secretary of the Academy, 
before August 1, 1895. 


Tue difficulty which has been experienced in England of obtaining a suffi- 
cient supply of the new diphtheria antitoxin is likely soon to be remedied. Already 
a supply is forthcoming from the Institute of Preventive Medicine, and Dr. Klein is 
providing it in considerable quantities to such hospitals as care to apply for it. The 
munificent action of the Goldsmiths’ Company in making a grant of £1,000 for the 
furtherance of research work in connection with the treatment, and for the supply of 
serum for use among the poor, will commend itself to everyone. The administration 
of the grant has been undertaken by the Conjoint Board of the Royal Colleges of 
Physicians and Surgeons, and the research will be carried out in their Laboratory 
on the Embankment. It cannot be doubted that much valuable information will 
be obtained as to the more precise nature and action of the antitoxin, especially as 
an accurate bacteriological diagnosis will be made inall cases. The Conjoint Board 
of the Royal Colleges has offered to make the needful examination in all cases of 
diphtheria admitted into the hospitals of the Metropolitan Asylums Board fora 
period of six months, and the latter body have agreed to an expenditure of £375 to 
this end—no very astonishing remuneration when we read further that the daily 
average of cases so examined is to be twenty. In this way a really valuable body 
of statistics will, it is to be hoped, be forthcoming, and one which should place the 
therapeutical value of the antitoxin ona firm basis, if basis it has. And accounts 
already to hand of the results of the treatment in this country fully confirm the 
favourable effects reported from the continent. 


Tue Bohemian Portable Biological Station, which we described in November, is 
now placed on the shore of the Black Lake in the Bihmerwald, and a report of 
recent researches is in course of preparation. The Director, Dr. Anton Fritsch, 
still devotes his attention, at the same time, to palzontological studies. A new part 
of his work on the ‘‘ Fauna of the Gas-coal of Bohemia” has just appeared, and 


he is now occupied with the examination of a series of fossil Arthropods from the 
coal-field of Nyran. 


AccorDING to Die Natur, the marine laboratory which was founded by the 
exertions of Professor R. Wagner and the Archimandrite Mileti in 1881 at Solovetzk, 
an island in the White Sea, has now been improved into a two-storied building, with 
convenient fittings and work rooms. Numerous sailing boats are at the disposal of 
the workers, and efforts are being made to secure a small steam-launch. The 
director, M. Knipovitch, has been at the head for the past three years. 


WE have received a circular from Dr. Vittorio Simonelli and Dr. Carlo 
Fornasini, stating that it is proposed to start a publication devoted to the Palzon- 
tology of Italy. The journal is to be called Revista Italiana di Paleontologia. The 
new periodical, which is intended to do for Italian geology what the Palzontographica 
Society does here and the Paléontologie Frangaise does in France, will be published 
at Bologna, in octavo. Number 1 will appear on February 28, 1895, and the 
subscription price will be five lire annually. Subscriptions should be sent to 
Via Zamboni, 65, Bologna. 
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CORRESPONDENCE. 


Names, NAMES, NAMES. 


Wit you allow a Philistine and a heretic to occupy a small portion of your 
space upon a matter of serious moment to those students of Natural History who 
are not systematic zoologists, namely, the burdens that are being created for them 
by the eccentric and apparently wanton multiplication of names? Two books on 
Reptiles have just been published, one a new volume of the great catalogue of the 
Reptilia in the British Museum, the other a volume of the special monograph on 
the Reptiles in Godman and Salvin's “ Biologia Centrali-Americana.”” These two 
works have come out within a year of one another. They are written by specialists, 
who are both distinguished men, and both officers of the same Museum. It is 
assuredly a pity that in these two works, in a large number of cases, the same forms 
not merely have different names, but are put in different genera. 

If nomenclature is to become more and more dependent on the personal equation 
of the particular writer, it will cease to have any use or meaning. At the best it is 
merely the index of our knowledge, and to multiply indices to the book of Nature is 
not to arrange but to confuse. 

I hope I shall be forgiven for what I have said. The matter is a serious one to 
some of us, and the particular case I have selected is a gocd case, since it is an 
instance of two big men placing a heavy burden on a large number of small ones. 

Henry H. Howortn. 

[Before we comment on the remarkable state of affairs to which Sir Henry 
Howorth calls our attention, we invite explanations from the parties immediately 
interested.— Ep. } 


FRESH-WATER FISHES OF NEw SouTH WALEs. 


It is not so many years ago since the Murray River system of Australia was 
credited with the possession of a fish-fauna peculiarly its own; I speak, of course, 
exclusively of edible fishes, all the smaller forms of fish life being contemptuously 
ignored by our transmontane neighbours. The principal genera on which this dis- 
tinction was conferred were Oligorus, Ctenolates, and Macquaria (=Murrayia,= 
Riverina). 

Many years ago the Murray Cod was proved to be a native of the Richmond 
and Clarence rivers district, which rivers drain the north-eastern watershed of New 
South Wales ; it was always, however, a disputed point whether the species was indi- 
genous to these rivers, had been introduced thereto by human or other agencies, or 
had simply crossed the borderland between the two systems during a season of 
exceptional flood. Be this as it may, the discovery, by the naturalists of the 
“ Challenger "’ Expedition, of both the Murray Cod (Oligorus macquariensis) and the 
Golden Perch (Ctenolates ambiguus) in the Mary River, Queensland, where there can 
be no question of introduction, at once nullifies the claims of the Murray River and 
its tributaries to the exclusive possession of these two species, while at the same 
time it strengthens the claim of our north-eastern rivers to the former species as 
truly indigenous. 

These defections left Macquaria australasica, with its numerous Castelnauic 
synonyms, as the sole remaining species peculiar to the Murray system, which 
position it has held unchallenged from the time of the ‘‘ Challenger” discoveries until 
now. However, in a small collection of fresh-water fishes, forwarded to me from 
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the Nepean River at Camden, by Mr. H. J. McCooey, I found six fine specimens of 
Macquarie’s Perch, and I am, therefore, compelled to break the last link of 
exclusiveness to which the Murray system could lay claim. That a fish of such 
size and excellence could exist in numbers so near to the metropolis, yet be quite 
unknown from that locality to Austrajian scientists, shows how sadly our fresh- 
water fauna has been neglected, and the necessity for paying more particular 
attention to this branch of zoological science henceforth. 
Australian Museum, Sydney, J. Doucras OaILBy. 
6th Oct., 1894. 


THE CLAws OF ARCHZOPTERYX. 


In one of his very interesting articles on Archeopteryx, Mr. Pycraft has suggested 
that the wing-claws were used mainly during youth, as the young Hoatzin uses his 
now, to assist him in climbing. This will hardly account for the maintenance of 
the great size of the claws after the attainment of maturity. May they not have 
been useful while moulting was in process? It is hardly likely that this very 
primitive bird had developed a perfect system of moulting, by which the quills 
were shed in pairs at considerable intervals, as they are by most birds now. Ducks 
shed their large quills almost simultaneously, and take refuge from enemies on the 
water. Buta land bird, even if fairly strong in the leg, might find assistance from 
his forelimbs useful in climbing up trees, in order to get out of the reach of enemies 
of non-arboreal habits. 


F. W. HEap.ey. 


EVOLUTION OF A PROTECTIVE HaBiT IN SEA-URCHINS. 


WitH reference to the very interesting note in the September number of 
NATURAL SCIENCE, entitled ‘A Moving Grove,” it may be pointed out that another 
species of the sea-urchin Hipponoé, namely H. variegata, has a somewhat similar 
habit to H. esculenta. That is to say, it carries portions of seaweed on the spines of 
its anal region. It is conjectured by Studer, who relates the fact, that this seaweed 
is for the animal to stick its eggs to—a kind of artifical brood-pouch. This forms 
an interesting stage in the development of a habit, and suggests that in habits as in 
structures, for which we are at first unable to account by mere Natural Selection, 
much may be explained by a change of function. The earlier stages may have been 
evolved in obedience to conditions quite different from those that have governed the 
later stages. B. 








CHANGE OF ADDRESS. 


In future the PUBLISHING AND EpitoriAL Business of “* NATURAL 
Science” will be carried on atthe Offices of Messrs. Ratt, HENDER- 
son & Co., Ltp., 22 St. ANDREW STREET, HoLsBorn Circus, 
Lonpon, E.C. 

To ContrisutTors.—A/i communications to be addressed to the EpiTor 
of “ Naturat Science” at the above address. 


“ NaturaL Science” is published on the 25th of each month; ail 
advertisements should be in the Publishers’ hands not later than the 20th, 





